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PREFACE. 



"*0»- 



Tms little book is intended as an introduction to a more 
comprehensive study of Arithmetic, being, in fact, designed 
to introduce the Author's '* Advanced Arithmetic*' 

Being thus intended for beginners, it necessarily differs 
in many respects from its larger companion — e,g,, it deals 
more exhaustively with the very rudiments of Arithmetic ; 
it often contains an explanation or an illustration instead 
of a definition; in it the Compound Eules are introduced 
as early as possible, because, dealing as they do with 
Concrete numbers, they offer more attractions to young 
pupils than are presented' by numbers purely Abstract ; it 
deals with Multiplicati6n before Subtraction, because the 
former is based upon the same idea as Addition — ^viz., the 
increasing of numibers, while an entirely new idea is the basis 
of Subtraction — ^viz., the decreasing of numbers. It will, 
however, be observed that the usual order is followed wlien 
Decimals are treated of, and this is done because it is 
expected that by the time a pupil has advanced thus far 
he will find no difficulty in grasping all that is necessary in 
order to fully understand the Eeason of the process of 
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Subtraction of Decimals. The fact that the process of 
Multiplication of Decimals is somewhat more complex than 
Subtraction of Decimals, furnishes an additional reason 
why the latter should be treated of before the former. 
And here it may be remarked that it is not advisable to 
make children perfect masters of every point in one 
" Rule " before proceeding to give them some knowledge of 
succeeding ones. For instance, is it necessary that a child 
should be able to ^^ Find the value of 8043 sheep at £7, 4s. 
10 Jd. eachy'* before he is taught to " Fivd the price of a 
pound of btUter, when 3 pounds cost 4s. 6d.? " A more useful 
method of procedure is to give pupils general ideas of all 
the leading propositions in Arithmetic by means of oral 
questions in Mental Arithmetic, to follow more slowly with 
easy questions on slates or paper, and more slowly still 
with difficult questions. Thus we might see a pupil who 
(1) could solve mentally such a problem in Fractions as 
this — If one-fifth of a piece of timber weighs 17 cwt,, what is 
the weight of the whole piece ?^* (2) could work on his slate 
such an easy sum in Oomponnd Division as the following — 
"Five men had a dinner together, and the bill came to 12s. 6d., 
what had each to pay?*^ and (3) could work on his slate 
such a difficult sum in Simple Multiplication as, "Find the 
value of Q0312S x 700980. 

Again, for the sake of young teachers, it may be re- 
marked that the two chief uses of very difficult sums agre — 

1st. To test the msdianical ability of the pupils to apply 
the ordinary rules of Arithmetic to very extreme cases ; 
andy 
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2n(i. To strengthen the merUai faculties of the pupils by 
causing them to exercise their powers of mind upon diffi- 
cult problems. 

Hints for teachers have been given here and there 
throughout the book. These have been inserted for the 
benefit of young teachers. They are not meant to be 
exhaustive, but must be taken as specimens of methods of 
teaching. Neither do they pretend to be the best methods 
by which the subjects they deal with could be handled. 
Their office is simply to suggest, a^d their chief feature is 
that they aim at making things as clear, as interesting, and 
therefore as easy, as possible. 

With the exception of a few Examples* in Ex. xxviii, 
all the exercises in this book are now. 

T. W. P. 

* These are specially indicated. 
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CHAPTER L 
PRELIMINARY. 



I. DEFINITIONS. &a 
1. Of the origin of " Number." 

A sayage lintutored in the science of number is often found at a loss to 
express precisely the number of his foes, the lapse of time, the price of 
anything he has to s^lL In this difficulty he resorts to counting on his 
fingers. For instance, he observes perhaps that, since he last went forth 
to war, as many moons have waxed and waned as he has fingers on one 
hand. To express this interval of time he therefore points to the moon 
and then tells off the fingers of his hand. In the same way he would 
express the number of his children, and in counting over his fingers for 
this last purpose he may happen to notice that he has as many children 
as fingers on one hand, and that he has also been as many months at peace 
as he has fingers on one hand. In this way he may acquire an idea of the 
number Five, which idea, vague and indistinct at first, would be con- 
firmed and enlarged by his daily experiences. In process of time it would 
come about that, whereas at first he only conceived the number FiVB as 
expressing a certain definite number of birds, fishes, enemies, &o., he 
would in the end acquire an abstract idea of what is meant by the 
number Five^ irrespective of any concrete unit (§ 3) ; in other words, he 
would realise Five as an abstract number (§ 4). 

In the same way he would obtain correct ideas of all other numbers, 
and of the relative values of numbers, such as that Five is less than 
Ten; that Five can twice be taken from Ten; that Two must Five 
times be taken to make Ten. 

A 
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2. That the abstract ideas of nvmber (represented by the 
words One, Two, Three, &c.,) thus formed^ ai first eaypressed 
by written Words, are now, for convenience, more generally 
signified by Figures. 

By Bome such process as we have described above (§ 1) must all ideas 
requiring comparison and judgment for their acquisition have been 
obtained, and man being a social creature, thus have been led to feel the 
need of toords to convey his ideas to his fellows. Thus it came to pass 
that the words One, Two, Thbee, &c., were adopted to express ideas of 
number already formed in the mind. 

But since power and position and many comforts depended upon the 
number of cattle, &c., a man possessed, the study of numbers soon 
became a very important one, the consequence of which was that the 
written words by which numbers were at first expressed were superseded 
by shorter Signs called Figubes (i.e., Fobms). 

3. Of the number ONE. 

It is manifest that the number Five contains the number One as 
many times as there are fingers on a man*s hand ; it may therefore be 
said to contain a certain number of Ones, and the same may be said of 
Seven, Eight, Nine, and every other such number. 

Now, any one thing considered as being whole and undivided i$ eaUed a 
Unit,* concerning which we may remark — 

(1.) That a Unit ii not necessarily an indivisible whole; but, on the 
contrary, it is often divisible into other units— e.^., we may say that a 
school contains eight classes where a class is the unit ; but each class may 
be divided into two sections in which a section is the unit, and each 
section may contain thirty hoys where a hoy is the unit ; but in every case 
the unit is *' considered as being whole and undivided.'' 

(2.) That a Unit may he either one animal, one person, one thing, w the 
number One itself. 

When one animal, one person, or one thing is used as a unit, it is called 
a Concrete unit ; when the number One itself is used as a unit, it is 
ealled the Abstbaot unit. 

(3.) That the number One itself is called Unitt. 

The term "Unity" is thus equivalent to "One Unit,*' and expresses 
the simple value of the figure 1. 

* Cf. Unite, to join in One ; Union^ a joining in On% 
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4. Of numbers generally. 

We may now explidn that — 

(1.) A coUeetUm of Ones or Uiots is called an Inteoeb or Wholb 

NUHBEB. 

Thus, the nnmhers six, seven, eight are integers. 

(2.) AU numbers must he either— 

(a.) OoNOBETE— consifiting of concrete units ; or, 
(6.) Abstbaot — consisting of abstract units. 

CoNORsrE NuMBSBS are further defined as being those of whidi the 
nature of the unit is determined; while Abstbaot Numbers are those of 
which the nature of the unit is not determined. 

In the expressions eight hoys, seven girls, the numbers eight and seven 
are called concrete numbers, because they refer to the particular concrete 
units one hoy, one girl; but when we speak of the numbers eight and 
seven with reference simply to the abstract unit one, these numbers are 
called abstract numbers. 

(3.) l^hat the Science which treats of numbers is called Arithmetic. 

(4.) That in Oommon Arithmetic all numbers are expressed by means 
of the nine figures 1, 2, 3, 4, 5, 6, 7, S, 9 (named respectively one, two, 
three, four, five, six, seven, eight, nine), and the figure (called a cypher 
or zero, and having no value in itself). 

These figures are sometimes called Digits, and sometimes the nine 
Digits and Zero, 

The word Digit is derived from the Latin digitus, a finger or toe, pro- 
bably because the earliest calculations were effected by countuigs on the 
fingers or toes (§ 1). 
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(1.) The Arabic System. 
6. Of Intrinsic and Local Valne. 

It has already been explained that all numbers are expressed by means 
of the ten Figures called the nine Digits and Zero. The art of so express- 
ing numbers is called Notation, and the art of reading numbers expressed 
by Notation is called Numeration. 

It has ftirther been explained that the name of each of the nine digits 
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expresses its value when standing alone. Thus, the value of the digit 6 
is expressed by its name Five, meaning Five Units. This value of the 
digit 5 is called its Simple or Intrliuiic Valne. 

In order to a correct understanding of Notation it is necessary to 
understand that each figure has another value depending simply upon 
its position, and hence called its Local* Valne. For instance, the two 
digits, 2 and 5, placed close together, thus, 25» signify Twbntt-Five ; 
but when written thus, 62, they signify FUTT-Two. In like manner, 
a 3 and a 6 written thus, 30, signify Thibtt-Sdl ; but when written 
thus, 63, they signify Sixtt-Three. Similarly the expression 79 
signifies Sev'ENTT-Nine, while 97 signifies Ninett-Seven. Now, writ- 
ing dowli these numbers thus — 

26; 62; 36; ' 63; 

TwENTY-nVE; Fmr-TWO; Thibtt-SIX; Sixtt-THREE; 

79; . 97; 

Seventy-NINE ; Ninety-SEVEN ; 

We notice — 

(1.) That of the two figures used to express each of them the one en the 
right retains its own intrinsic value— e,g,, in 79 [Sbvextt-NINE], the 
value of the digit 9 is the intrinsic value signified by its own name. 

(2.) That the left hand figure has a new and greater value dependent 
upon its position, and hence called its local value ; and that in each of 
the above cases the local value of a figure, when on the lefty is Ten timet 
€U great cu its intrinsic value-A,e.j its value when on the right — e,g,, the 
value of the 9 in 97 is Ninety— {.e., Ten times its value in 79. 

6. Of the axt of expressing nnmbers greater tlian NINE 
and less tlian a HUNDBED. 

A further consideration of the facts mentioned in § 5, teaches us that 
in such numbers as 97, &c., the right hand figure expresses as many 
XJNitb or Ones bb are signified by its name, while the left hand figure 
expresses a< many Tens as are signified by its name — thus, in 97, th^ 7 
signifies 7 units, and the 9 signifies 9 tens. From which it follows that 
any number less than a hundred may be similarly expressed— e.^., 
Thibty-Five may be written thus, 35. 

* Of. Locality, a place; located, put in a place; a local newspaper^ a 
newspaper for a particular place. 
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Exercise 1. 

Es^ress infigura— 
Sixty-two; thirty-seven; forty-one; thirty-eight; eighty-five; seventy- 
four; eighty-three; fifty-five. 

7. Of the art of expressing ntunbers greater tlian 
inNETY-NINE and less than a THOUSAND. 

We already know that 25 signifies Twenty- FrvB. It may now be 
explained that 325 is used to -signify THREE HUNDRED and Twentt- 
Five; that 425 is used to signify FOUR HUNDRED AND Twenty-Five; 
and that 725 is used to signify SEVEN HUNDRED and Twenty-Five ; 
where the 3, the 4, and the 7 are each used mth a local value One 
HuNDBED times greater than its intrinsic value. 

Similarly, 444 is used to signify FouB Hundbed and Fobty-Foub, 
where 

The 4 on the right signifies FoUB— t.^., FoUB UNITS ; 

The 4 in the second place from the right signifies FoUB TENS ; 

The 4 on the left — i.e., in the third place from the right, signifies FouB 
HUNDREDS. 

From which it is evident that, in any integral number — 

(1.) The figure on the right expresses as many Unitb as its name im- 
plies, and is therefore said to be in the pla<se of Units, 

(2.) The figure in the second place from the right expresses as many 
Tens as its name implies, and is therefore said to be in the place of Tens. 

(3.) The figure in the third place from the right expresses as mauy 
HuNDBEDS as its name implies, and is therefore said to be in the place of 

HUNDBEDS. 

Or, since a hundred is equivalent to ten tens, we may say that the 
intrinsic value of a digit is increased Ten Fold by moving U one place 
further to the l^t. 

From all this it follows that any number less than a thousand may be 
similarly expressed— e.^.. Five Hundbed and Thibty-Seven may be 
written thus, 537. 

Exercise 2. 

1. Exprets in words — 

327; 462; 891; 723; 536; 955; 438; 649; 888; 999. 

2. Eocpress in figures — 

. Four hundred and eighty-six; three hundred and sixty-five; five 
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hundred and seventy-eight ; nine hundred and thirty-one ; two hundred 
and sixty-two ; one hundred and twenty-nine ; seven hundred and fifty- 
seven. 

8. Of the axt of expressing ntunbers greater tliaii NINB 
HUNDRED AND NINETY-NINE. 

Before proceeding further, it should be explained that ten hundreds are 
called one thousand, and that one thousand thousands are called one 
million. 

It must now be explained that, in order to read any number expressed 

hy more than three figures, it is usual to arrange the figures in groups of 

three each, thus — 

31,427,938, 

where it will be observed that the grouping proceeds from, the right. 

Now each of these groups is read cu a distinct and independent number 
— thus, in the above example — 

31 is read thirty-one; 

4c27 is read four hundred a/nd twenty-seven ; 

938 is read nine hundred and thirty-eight ; 
but, whereas the 

938 is read nine hundred and thirty-eight simply, the 

427 is read four hundred and Pwenty-seven Thousand, and the 

31 is read thirty-one Million ; 

the whole eight figures being therefore read ihua— Thirty-one million^ 

four hundred and twertiy-seven thousand, nine hundred and thirty-eight. 

Similarly the nine figures^ 

444,444,444, 

are read thus — Four hundred and forty-four million, four hundred and 

forty-four thousand, four hundred a/nd forty-four; when it is seen that 

the value of the digit 4 is uniformly increased Ten times by moving it one 

place further to the left (§ 7). In the same way the nine digits, 

938,938,938, 

are read thus — Nine hundred and thirty-eight million, nine hundred and 

thirty-eight thousand, nine hundred a/nd thirty-eight; from which we 

conclude that, in such numbers — 

a. The digits forming the group on the right are always to be read 
simply ; 

6. The digits forming the second group from the right are to be read as 
so m^iny thousa/nds; and 

c» The digits forming the next group are to be read as so many millions. 
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9. The complete system of Notation will now be evident 
from the following table : — 



Millions. Thousands. 




w H d 

§12. 

g- • ^ 

CD 
, CO 

,851 

K.B. — It shonld be carefully noticed that such a number as 45873 may 
be read in several ways, thus — 
(1.) 45 thouscmds, 8 hundreds, 7 tens, 3 units; 
(2.) 458 hundreds, 7 tens, 3 units, 
(3.) 4587 t€7is, 3 units. 
(4.) 45873 units. 

Exercise 3. 

1. Express in words-^ 

27,426; 38,219; 532,746; 281,179; 58,623; 73,286; 2,341,262; 
6,726,839; 63,247,826; 391,233,474; 85,697,333. 

2. Express in figures — 

Five thousand four hundred and sixty-two; seven thousand eight 
hundred and thirty-one ; eighty-seven thousand four hundred and fifty- 
two ; six thousand six hundred and fifty-one ; nine hundred and forty- 
one thousand six hundred and twenty-four; forty -four thousand eight 
hundred and ninety-nine ; two million five hundred and fifty-five thou- 
sand three hundred and sixty-six ; five hundred and eighty-three nuUion 
seven hundred and seventy-one thousand two hundred and twenty-two ; 
eight hundred and eighty-eight million seven hundred and seventy-seven 
thousand three hundred and thirty-three. 

10. Of some difficnlti^s in Notation. 

(1.) We have shown how to express such a number as TwENTT-Fiyi, 
but have omitted to show how such numbers as Tbn, Twentt, &c., &o., 
may be expressed. 

It has been established that the value of any digit is increased TeS'/M 
by moving it one place further to the left; now, the value of the digit 1, 
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standing in the first place on the right, we know to be Onis, in the second 
place ftoTQ. the right it would therefore be One Ten — t.e., Ten ; we there- 
fore express Ten by writing the digit 1 followed by zero, thus— lO. 
Similarly, Twentt is expressed thus, 20 
Thibtt „ II 30 

FOETT „ „ 40 

FlPTT „ „ BO, &c 

Therefore, such a number as Eight Hundred and Fobtt would bo 
expressed thus — 840. 

(2.) We have now shown how to express Ten and Twentt, but not tho 
intermediate numbers Eleven, Twelve, Thirteen, &c. 

Since Eleven is equivalent to One more than Ten, it is written thus* 
11 1 for a similar reason 

Twelve is expressed thus, 12 
Thirteen „ » 13 

Fourteen „ „ 14, &a 

Therefore, such a number as Seven Hundred and Fifteen would be 
expressed thus — ^715. 

(3.) We have also shown how to express such a number as FoUB 
Hundred and Twenty-Five, but not such a number as Four Hundred 
AND Five. 

Let it be considered that, if the number to be written had been four 
hundred and Seventt-jSi^, it would have been expressed thus, 475 ; that 
four hundred and NiSEU-five would have been expressed thus, 495; 
but that, as in the given number, four hundred and five^ nothing is said 
of seventy, ninety, or any other number of Tens, no digit can be put in 
the "plMe of tens." Since, however, the digit 4 is required to signify 
four hundreds, it must be in the ** place of hundreds — ue., in the third 
place counting from the right ; it is therefore essential that some figure 
should come between it and the digit 5 ; the figure O is therefore placed 
between them, and the given number is expressed thus— 406. 

In all cases where the number to be written does not include digits in 
all the possible places, the following rule should be followed : — Put a 
cypher in every place in which a digit might have been placed. 
According to this rule, 

Four hundred is expressed by 400 
Six thousand arid forty seven is expressed by 6,047 
Eight thousand and one „ 8,001 

Forty miUion and thirty „ 40,000,090 

&c. &0. 
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Exercise 4. 

r. Express in words — 
17; 26; 18; 80; 403; 1709; 63080; 54600; 3090; 7902; 280601; 
700061; 2080639; 60200701; 180601017; 500001006; 301000090; 
820016700. 

2. Excess in figures — 
Nineteen ; seventy ; six hnndied and five ; three thousand eight 
hundred and ivm ; ninety thousand six hundred and fifty ; seventeen 
thousand one hundred ; two hundred thousand and two ; five million 
sixteen thousand one hundred and one ; twenty-six million and nineteen ; 
one hundred million two thousand six hundred. 



(2.) The Roman Notation. 

11. The system of notation, of which the above is a brief description, 
will more fully be described when we come to the consideration of 
Decimal Fractions. It was introduced into Europe by the Arabs, who 
had obtained it from the Hindoos. It is therefore known as the Ardbie 
System, and is the one in common use. 

Another and more cumbrous system was in use among the Bomans, 
of which the following is a brief description : — 

1st. Instead of Figures being used to express numbers, the fdllovnng 
letters were employed — ^viz., I, V, X, L, C, D, M, of which the simple 
values were respectively 1, 5, 10, 50, 100, 500, 1000. 

Five hundred was primarily represented by lo* which was afterwards 
contracted to D. ClQ was also employed to represent one thousand. 

2nd. It will be noticed that, whereas in the Arabic system the simple 
value of no digit is greater than Nine, in the Roman system single letters 
represented such high numbers as Five Hundbed and One Thousand. 

3rd. Each of the above seven letters always represented the same num- 
ber, whaJUfoer its position might be, thus differing from the manner in 
which the ten figures are used in the Arabic system — e.g., in the latter 
system the figure 9 standing by itself signifies Nine, but in the expres- 
sion 94 it denotes Ninett ; but no general principle of this kind obtained 
In the Roman system. 

The difference between the principles upon which these two systems 
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are founded may be expressed by saying that, whereas in the Arabic 
system high numbers are expressed by substituting local values for the 
simpU values of the digits, and Adoinq thereto the simple value of a digit 
if required — 

Thus, to express NiNZTY-FonB, the simple yalue of the digit 9 is 
increased to ninety, and the simple value of the digit 4 is added, thus, 94. 

In the Boma/n system numbers were expressed by single letters, the values 
of which were Inobeased or DninnaHED according (U U was most con* 
venient, thus — 

(1.) If two characters of the sam£ value were placed side by side, or, if a 
character was followed by one of less value than itself, the number denoted 
by the expression was the Bum (§ 16) of their simple values — ^thus, XX 
signifies 20 ; XI signifies 11. 

(2.) If a character was followed by one of greater value than itsdf, the 
number denoted by the expression was the Dutbbenob (§ 16) of their 
simple values, thus, IX signifies 9 ; XL signifies 40. 

4th. But although in the Roman system there was no general law upon 
which the local value of a letter depended, there were certain cases where 
the same principle was recognised, for 

(1.) The value of Iq was increased ten-fold by every o annexed to it; 
thus 5000 was indicated by lOQ* 

This is very similar to the Arabic method of making the value of a 
digit ten times greater by writing O after it. 

(2.) In the same way, the value of ClQ was increased ten-fold by adding 
to it a C and aQ; thus 10,000 was denoted by GOIOO* 

N,B, — It should here be noticed that whereas in the Arabic system the 
local value of a digit is only increased by writing figures after it {i^e., on 
the right of it), the value of CIO was in the Roman system increased by 
characters placed both before and after it, 

(3.) The value of any character was increased a thousand-fold by draw- 
ing a line over it» thus Y signifies 5000. 



Exercise 5. 

z. Write in Arabic figures the numbers expressed by XX, XY, Xvil, 
XXYIII, LY, LYH, LXYI, CLX, CCX, DOX, 000, XL, XIX, XOIX, 
VYI, OLfDLXn. 

2. Express in Roman Notation the numbers 30, 70, 12, 15, 18, 27, 36; 
61, 108, 63, 220, 4017, 63900, 170108, 56103, 184907. 
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III. USES OP TERMS AND SIGNS IN ARITH- 
METIC, &o., AND THE NATURE OF ITS 
ELEMENTARY OPERATIONS 

12. That Ntunbers may be Increased and Diminished. 

A moment's consideration is sufficient to show tiiat numbers may be 
(1) Increcued and (2) Diminished, €,g., a boy may have 9 marbles in his 
pocket. If 5 more be given him he will then have 14 marbles. Here the 
concrete number 9 marbles would have been increctsed. If, however, 
instead of having 5 marbles given him he had lost 5 marbles, he would 
have had but 4 marbles remaining. In this case the concrete number 9 
marbles would have been diminished, 

13. Of the Increasing of Numbers. 

Now, a number may be increased in two ways, which will be best seen 
from an example 



If there are 3 basketSy each basket containing 6 oranges, haw m>any 
oranges are contained in the 3 baskets f 

We have given us the number of oranges in one basket, viz., O. Now, 
this number, O, is to be so increased as to express the number of oranges 
in all the baskets taken together. 

This may be done im two ways — 

Ist. We may consider thus, O increcued by O increased by G amounts 
to 18. Therefore, the total number of oranges is 18. 

But in practice we never write increased by, but we use the sign +, 
which is called plus,* and signifies that the number after which it stands 
is to be increased by the number before which it stands, so that the ex- 
pi^ssion — 

6 increased by 6 increased by 6, 

might be written thus — 

6 + 6 + 6. 



* Of. Plural, more than one ; pluralist, a clergyman who holds m4)re than 
one ecclesiastical benefice. 
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Or, 2d. We may consider thus :~-Tkere are cUtogetker 3 sixes of oranges/ 
now 3 SIXES of any units we know (by a Table given on page 25) amounts 
to 18 of those units, so that we say the total number of oranges is 3 sixes 
of oranges, i.e., 18 oranges. 

In this case the six is made 3 times greater, and in practice the ex- 
pression — 

6 made 3 tim^s greater 

is written thus — 

6x3. 

The sign (X) is called Into, and when placed between two numbers, sig- 
nifies that the number after which it stands is to be taken as many times 
as are expressed by the number before which it stands. 

Now, when a number is increased by the operation signified by the 
sign "plus,** it is said to be increased by the method of "Addition," but 
when the operation indicated by the sign "into** is used, the number is 
said to be increased by the method of " Multiplication." 

14. Of the DiTnim'flhing of Numbers. 

A number may also be diminished in two ways, as will also be best seen 
from an example. 

Ex. A certain number of boxes contained 5 oranges in each box ; if (here 
were altogether 20 oranges, how many boxes were there f 

We have here to reduce the number 20, which expresses the total 
number of oranges, until it is small enough to express the number of 
boxes in which those oranges were contained. 

Kow we may do this in two ways. 

1st. We may reduce 20 by successive Fives until None remain, and 
tiien counting the number of Fives thus taken from 20, find the number 
required, which will be 4. 

The operation, fully described, proceeds thus — 

20 reduced by 5 leaves 16 as a remainder. 
16 „ 6 „ 10 
10 „ 6 „ 6 „ 

6 „ 6 „ „ 

It is clear that we have taken away 4 Fives from 20, it is therefore 
clear that in 20 there must be 4 Fives; therefore the Answer to the 
Question must be *< 4 boxes." 
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In practice^ the expresBion — 

20 reduced bp 5, or, 20 diminithed by 5, 

would be written thus — 

20-6. 

The sign (— ) is called Minus, and when placed between two nnmbon 
Bignifies that the number after which it stands is to be diminished by the 
number before which it stands, OB, that the muviheir foUo%ring it is to be 
taken from the muooibei preceding it. 

Or, 2d. We may consider that, seeing (by the Table on page 26) we 
require 4 FzYES to make Twentt, there must have been 4 boxes, each 
containing 6 oranges, if there were 20 oranges altogether. 

In this case the number Twientt is made 6 timee less, and in practice 
tiie expression — 

20 made 6 times less {mare properly, " reduced to one-fifth of itself,*^) 
is written thus — 
20-5. • 

The sign (-?-) is called By, and when placed between two numbers 
signifies that it is required to find how many times the number after 
which it is placed contains the number before which it is placed. 

Now, a number diminished by the operation indicated by the sign 
" Minus,^ is said to be diminished by the method of " Subtraction,'' but 
when reduced by the method signified by the sign '* By," it is said to be 
reduced by the method of " Diylalon." 

If 6 be increased by 3, and 11 be diminished by 2, the results are the 
same ', therefore we may write — 

6 + 3 is equal'to 11 - 2 ' 

which we generally write thus — 

6 + 3 = 11 - 2. 

The sign (=) is called the sign of equality, "equal,** or " equal to" 
Also, instead of writing the word " therefore,** we, in Arithmetic, use 
the sign . *• 

16. Of the Use of Brackets. 

Brackets which are of several kinds — e.g,, ( ), { }, [ ]— are used to 
denote that all numbers included within any pair of them are to be con- 
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sidered as forming but one number, and are therefore to be equally 

affected by any number not included within the same pair of brackets, 

thus — 

(6 + 3) X 8 = 9 X 8 = 72. 

Also, [8 + 2{9 + 3(4 + 3) + 17} + 21] x 9 

= [8 + 2 {9 + 21 + 17} +21] X 9 
= [8 + 94 + 21] X 9 
= 123 X 9 
= 1107. 

A Vincnlnm is a sign sometimes used instead of brackets. It consisfai 
of a line drawn over the numbers to be considered as forming one number 
—thus, 2 X 8T3 = 2 X 11= 22. 



CHAPTER II. 

ELEMENTARY RULES AND COMPOUND 

RULES {MONEY). 

16. Of the objects of the four Elementary Operations. 

(1.) When one number is addtd to another number, the resulting num- 
ber is called their SUM,* thus — 

(3 added fo 8, ie.) 8 + 3 = 11 ; 

therefore 11 is the Bum. of 8 and 3. 
N,B, — The same holds with more than two numbers, thus — 

4 + 2 + 3 + 6 = 34, 

where 14 is the Swm, of 4, 2, 3, and 5. 

Therefore, concisely expressed, the Object of Addition may be said to 
be to find the Sum of two or more gwen numbere. 

(2.) When one number is multiplied by another number, the resulting 
number is called their PRODUCT ; f thus— 

(8 muUiplied hy 3, i.e,) 8 x 3 = 24; 

therefore 24 is the Product of 8 and 3. 

♦ Cf. ** A turn of money '* ; the " summing up** of a judge, 
t Of. '* The animal and vegetable products of a country. 
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N.B, — When more than two nmnbers are multiplied together, the 
resulting number is called their Continued Product, thxui — 

7 X 2 X 4 = 66, 

where 56 is the Continued Product of 7, 2, and 4. 

Therefore, concisely expressed, the Object of Multiplication may be 
said to be to find the Product, or Continued Product, of two or more given 
numbers, 

N,B, — 1. Multiplication is also sometimes signified by placing a dot be- 
tween the numbers to be multiplied together, thus — 

6x4x3 might be expressed thus, 6.4.3. 

N.B.—Z The number to he multiplied is called the " Multiidlcaiid," 
and the number by which it is to be multiplied is called the "Multiplier ; " 
thus, in 12 X 3, the MuUiplicand is 12, and the Multiplier is 3. 

(3.) When one number is subtracted from another number, the resulting 
number is called their Difference, thus, 

(3 subtracted from 8, i.e.) 8-3 = 6, 

where 5 is the Difference between 8 and 3. 

If.B. — ^The number taken away is called the Subtrahend, and the num- 
ber from which it is taken is called the Minuend. 

Therefore, the Object of Subtraction may be said to be to find the 
difference between two given numbers; or, to find whtU nuw^>er must be 
added to one given number to make it equal to another given number; or, 
to find by how many one given number exceeds another given number, 

(4.) When one number is divided by another number, the resulting 
number is called the Quotdemt.* 

The Quotient is thus the number which marks how many times one 

number is contained in another. 

Thus— 

(12 divided by 3, i.e,) 12> 3 = 4, 

where 4 is the Quotient found by dividing 12 by 3. 

U.B, — 1. Division is also sometimes signified by writing one number 
upon the other, thus — 

12-7-3 may be written V» 

N,B. — 2. The number to be divided is called the ** Dividend; '* and the 
number by which it is to be divided is called the " Diviaor," thus — 

In 12 -7- 3 the Dividend is 12, and the Divisor is 3. 

■ — -t- 

* Cf . Quota, literally, the how much, or how mjany : also, Quote, liter- 
ally, to mark how much. 
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Therefore, the Object of DlTlsion may be said to be to find the Quotient 
to two given numhera; or, to find how many times one given number 
contains another given nuniber* 



I. Addition. 
17. Of the two kinds of Addition* 

Addition is said to be of two kinds, viz. : — 

(1.) Simple Addition, in which the numbers to be added together are 
either all abstract numbers (§ 4), or all concrete numbers of the same 
denomination — as all pounds, all yards, all inches, &o. 

(2. ) GompoTind Addition, in which the numbers to be added together 
are all concrete numbers of the same kind, but not expressed in one 
denomination— as when one sum of money expressed in pounds, shillings, 
and pence is to be added to another sum of money also expressed in 
pounds, killings, BJid pence* 



18. Of the Mental Operation of Addition, leading to the 
Bnle for Simple Addition. 

In § 1, we have endeavoured to show how ideas of number were first 
formed in the mind, and how the qualities or powers of numbers 
were discovered. Let us now more particularly consider this latter 
subject in its connection with the increasing of nwmbers by means of 
Addition. 

A person having EiaHT fishes catches Onb more, and finds he then has 
Nine ; he thus learns that the value of a number increased by One is esc- 
pressed by counting Oke forward from the original number. 

Again, the same person catching Three fish one day and Two the next, 
finds he has altogether Five fishes ; he thus learns that any number in- 
creased by Two produces a resulting numJber found by counting Two for- 
ward from the original number. 

In some such ways as these he finds values for the sums of the values 
of any two of the digits taken together, so that ultimately, without 
reference to any concrete units, he learns that, in common language, six 
and two make eight, seven and five make twelve, &c. He is now supplied 
with all the preliminary information necessary for enabling him to enter 
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upon the study of the arithmetioal process called "Addi t ion." * He is, 
in fact, ready for tiie following sum : — 

Ex. 1. Add together Six and Eight, i.&. 
Find the value 0/6 + 8. 

He reasons thus— Six increased by Eight = Foubtien. 

Answer, 14. 

Bat he is a little staggered at this next snm — 

Ex. 2. Add together Five, Nine, and Seven, «.&, 
Mnd the value of 5 + 9 + 7. 

He begins thus — 5 + 9 = 14 ; 

But now comes the difficulty, 14 + 7 = How many t 

He may consider that 14 = 10 + 4, 

Therefore, 14 + 7 = 10 + 4 + 7; 

And, 4 + 7 = 11, 

Therefore, 14 + 7 = 10 + 11 ; 

But 11 = 10 + 1, ^ 

Therefore, 14 + 7 = 10 + 10 + 1 = 2 Tens + 1 = 21, Ansioer. 

Now, looking back over his working, he may notice that he added the 
7 to 4 (t.e., Units to Units), which gave him 11 ; that he put down the 
units figure of this Answer (t.e., 1), and having added its tens figure (also 
1) to the tens figure in 14 (likewise 1), he thus obtained the figure 2 in 
the Answer. 

Let us watch him with another snm : — 

* 2f,B. — The teacher would do well to present to his pupils a great 
number of such problems as the two here given. The abstrcuct truUi in- 
volved in each problem might be stated in symbols on the blackboard to 
fix it in the minds of the children, thus appealing to the eyes of the 
children, e.g. (1), If a boy has 3 apples in one pocket and 2 in the other, 
how many has hein aUt Answer, 5 apples; hence, therefore 3 + 2 = 6. 
(2), If a man had 3 bUick horses and 2 grey ones, he would have (?) 
Ohildren reply, '*FivE.'* (3), If one army contained 3 Hundred men, 
and a/nother contained 2 HundbED men, how many men were there inaUf 
Answer, FIVE hundred. 

In thu way a teacher might impart to his pupils an accurate knowledge 
of the Table of Addition without the tedious process of learning itoy 
rote. The Table of MuUipHcation makes much greater demands on the 
memory, for which reason it should be learnt by heart after being illus- 
trated and compiled before the children in the same manner as is here 
recommended for the Addition Table. 

B 
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8. Add together Fobtt-thbeb and Twentt-five, !.&, 

Find the value 0/43 + 25. 

Ab in Example 2, he oonaiden thiu — 

3 + 6 = 8, 
Therefore, 43 + 5 = 48 ; 
And therefore, 43 + 25 = 48 + 20 ,* 
But here's the difficulty, how is 48 to he inereaeed by 207 
Well, 20 = 2 Tens, and 48 = 4 Tens + 8, 
Therefore, 48 + 20 = 6 Tens + 8 = 68, Annoer, 

Now, looking back, we see that the 3 was added to the 6 {i.e., Unit$ 
to Units, as in Ex. 2), and 4 was added to the 2 ({.e., Tens to Tens). 

Ex. 4. Add together Fobtt-six and Eighty-nine, ie., 
Mnd the value of 46 + 89. 

As in Ex. 2-^ 

6 units + 9 units = 15 units ; set down the 8 aa units, and add 
the 1 to the tens. 

As in Ex. 3~ 

4 tens + 8 tens = 12 tens, 

and, adding the 1 ten brought from the sum of the units, we haye 13 
tens; set down 13 as tens. (§ 9, N,B.) 

,', 46 + 89 = 185, Answer. 

Ex. 5. Add together 27, 53, and 68, t.e.» 
Find the value 0/27 + 53 + 68. 

Twenty-seven = 2 tens + 7 units, 
Fifty-three = 5 tens + 3 units, 
Sixty-eight = 6 tens + 8 units. 

.•. Twenty-seven + Fifty-three + Sixty-eight =i 
(2 + 5 + 6) tens + (7 + 3 + 8) units = 
13 tens + 18 units = 

13 tens + (1 ten + 8 units) = 

14 tens + 8 units = 

148, Ansufer, 

From a consideration of all these Examples, we derive the following 

BULB FOB SIMPLE ADDITION.— HaTlng expressed In flirures tbe 
i»mil)eni to be added together, proceed as follows :^ 
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1. Arrango. them one beneath the other In suoh a maimer that 
their nnlta' fifirnree may he In an upxlght row, and their 
remaining figures In rows parall^ to the row of nnltSi 
thus — 



439 

62 

834X 

796 



2. Add up the row of nnlta, express their Bun in flgnres, 

and put the units' figure of this sum beneath the row of 9^33 
units. 

8. Take the remaining figure (or figures) of this sum, and add It to 
the sum of the figures In the row of tens. 

4. Take the units* figure of this new sum, and write it beneath the 
row of tens. 

IS. Take the remaining figure (or figures) of this sum, and add it 
to the sum of tha figures in the row of hundreds, and proceed in a 
manner similar to that followed with the sum of the tens. 

6. Repeat this process continually till the row of figrures on the 
extreme left is reached, when this difference must be obsenred in 
dealing with the sum of the figures in this row, that, instead of 
setting dovm the unite^ figure only, set down aU the figwres uikiek ex^press 
this sum. 

The Rule may be iHostrated by an Example, thua— 

Ex. 6. Find the value o/439 + 62 + 8341 + 796. 

The sum of the units is 18, t.e., 1 ^en + 8 units. 

Set down 8 under the row of units. 

The sum of the tens is 22, which, with the 1 fen* carried from the row 
of units, makes 23 tens, which is eqaal to 2 hundreds + 3 tens. 

Set down 3 under the row of tens. 

The sum of the hundreds is 14, which, with the 2 hundreds earned 
from the row of tens, makes 16 hundreds, which is equal to 1 thousand 
+ 6 hundreds. 

Set down G under the row of hundreds. 

The sum of the thousands is 8, which, with the 1 thousand carried 
from the row of hundreds, make 9 thofuands. 

Set down 9 under the row of thousands. 

Answer, 9688. 
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Exercise 6, 
Exercises in Simple Addition. 



(I.) 


(2.) 


(3.) 


(4.) 


27 


61 


234 


618 


93 


28 


609 


394 


46 


76 


782 


672 



(5.) 


(6.) 


(7.) 


(8.) 


9201 


8017. 


26006 


308210 


4678 


9608 


70090 


267048 


8432 


2990 


38460 


863906 


6786 


3086 


29909 


782680 



(9.) 


(lo.) 


(II.) 


(12.) 


6603 


73014 


306012 


600040 


840 


6920 


73909 


600903 


907 


866 


8020 


728 


6087 


619 


6080 


864 


8609 


7080 


406 


19060 


63 


82401 


136720 


706602 



Z3. Add together 6007, 82001, 340, 79, 900603, 2708004. 
14. Find the sum of 46000601, 38004, 2030006, 79001009, 4080, 79602; 
8100706. 

19. Extension of the Bnle for Simple Addition to find 
the Bnle for Compound Addition, 



1. Find a mm of money equal to the sum of A. pence, 6 pence, and 
6 pence. 

By Simple Addition we find that the turn of the pence is (4 + 6+6) 
pence, {.e., 16 pence. 

But here we must remark that for 12 pennies we can get 1 silver 
BliilUng.* 



* The teacher should here produce 12 pennies in one hand and a 
shilling in the other, telling the children that the one shilling would 
purchase as much breiEul as the ttoelve pennies. 
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Now we know that 15 US more than 12, therefore 15 pence if 3 pence 
more (htm 1 ahUUng, i.e., 

15 pence = 1 shilling and 3 pence, 

which is Qsoally thoa written. 

is. 8d., Anatoer, 

If,B» — ^The pnpil mnat here learn to remember that— 

^faaihinoe — 1 penny (Id.) 
12 pence = 1 ekiXling (la. ) 
2fi9hiUiinge =1 pound (£1.) 
21 ahiUinge = 1 ffolnea. 

2ehiU/ifnga slj2ort}»(fl.) 



{ 



£, I. d. are abbreviated fomui of the Latin words Ubrct^ eoUdue, de^ 
nariutf the names of certain Roman coins. 

Also, 1 farthing is written thus, 1 f., or |d. ; 2farVUng8 thus, 2 f., or 
id. ; Z farthings thus, 3 f., or |d« 

Ez. 2. Add together Ss. 9d. and ^ 7d, 

Here 8d. + 7d. = 16d. = Is. 3d. (as in Ez. L) 
and 3s. + 6b. = 9s. 

.*. Answer = 98. + Is. 3d. = lOfl. 3d. 

Here it will be noticed that we 

1st. Foond the sum of the pence (15d.), expressed it in 8. and d. (Is. 
3d.), set down the pence (3d.), and carried the shilling. 

2d. Found the sum of the shillings (98.), increased it by 1 (for the 
ff>iming carried), and set down the total (lOs.) 

Ex. 3. Find the sum of 78. 6<2., 8$. 6d,, and ds, lOd. 

Here the stun of the Pence = 6d. + 5d. + lOd. = 21d. = Is. 9d. 
The sum of the BbilUngB = 78. + 88. + 9s. = 24s. 

.*. Answer = 24s. + Is. 9d. = 258. 9d. = £1, 68. 9d. 



4. Whca sum of money is eqwd to £3, As, ld» + £6, 9f. M, + £4, 8«. 
6d. + £5, 3s. 2d. 1 
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Here the rom of the Penoe = 7d. + 5d. + 6d. + 2d. » 20d. = Is. 8d. 
The sum of the SliUlliigs = 48. + 9b. + 88. + 3b. = 24b. = £1, 48. 
The Bnm of the Founds = £3 + £6 + £4 + £5 = £18. 

.•. Answer = £18 + £1, 48. + 1b. 8d. 

Where the sum of the Pence is 8d. 

The sum of the ShiUings = 4s. + Is. =68. 
The sum of the Pounds = £18 + £1 = £19. 

.*. Answer, £19, 6s. Sd. 

In Examples 3 and 4 it will be seen that we have proceeded by a method 
of which a description is contained in the f oUowing^ 

BULB FOB COMPOUND ADDITION OF MONET. —HaTlng arranged 
the glyen sums of money so that the forthlngs, the pence, the shil- 
lings, and the pounds form each a separate vertical column, find the 
sum of the Farthings, express it in pence and flurthlngs, set down 
the Farthings and oazry the Pence. Next, find the sum of the Pence, 
increase it by the number of Pence carried from the Farthings, ex- 
press this last sum as shillings and pence, set down the Pence and 
carry the Shillings. In a similar way, find the sum of ALL the Shil- 
lings, express it in Pounds and Shillings, set down the Shillings and 
carry the Pounds. Lastly, find the sum of ALL the Pounds, and set 
it down as Founds. 

» 

We will now illustrate this Bule by an Example. 



6. Add together £7, 19«. 6^^, £13, 6«. 2id., £104, 0«. lOid, 
19& Oid. 



Here we have — 



£ 8. d. 



(2 + 2 + 3+2)f.=9f. =2|d. 

.*, Set down I and carry 2. -_ ^. 

(6 + 2 + 10 + 2 carried) d. = 20d. = Is. 8d. jg g 2! 

. *. Set down 8 and carry L 104 lo( 

(19 + 6 + 19 + 1 carried) s. = 45s. = £2, 6fl. 19 O] 

. *. Set down 5 and carry 2. £jaa ■ 31 

(7 + 13 + 104 + 2 carried) £ = £126 * 

.*. Set down 126. 

Answer, £126, 68. 8^d 
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Exercise 7.* 
Exercises in Compound Addition (Money). 

z. Find the sum of — 

(a.) ed,, 3d., 8d., and 4d. 

(6.) 3d., 9d., 7d., 8d., 5d. 

(c.) Is. 3d., 23. 6d., 5s. 4d. 

{d,) 3s. 6d., 8s. 5d., 7b. 2d., 13s. 6d. 

(e.) ejd., 8}d., 5|d., 9|d., lO^d. 

(/.) 2s. 0}d., 6s. 2id., 3s. lOfd., lOs. 8jd., 5s. l|d. 

(g.) £3, 6s. 8d.» £7, 9s. 6d., £10, 13s. 2d., £11, 48. 9d. 

(h.) £8, 2s. 2id., £6, 48. Q^d., £2, 8s. l^d., £13, 6b. 7}d. 

{%.) £9, 2s. 2Jd., £21, Ss. 9id., £301, 10s. 8id., £17, Os. 4id., 188. 0)d. 

a. If a grocer takes £2, 18s. 7jd. on Monday, and £5, 38. O^d. more than 
that on Tuesday, how mnch did he take on the Tuesday? 

3. If a horse be worth £50, lOs. 6d., and his carriage be valued at 
£20, 9s., what is the value of the horse and carriage together ? 

4. What is the price of a group of three houses if the first be worth 
£120, 158., the second £201, lOs., and the third £189, 128. ? 

5. John has £20, 7s. 3d., Richard has £50, 68. Id. ; if Thomas has £40 
more than John and Richard together, how much money has he? and how 
much have all three together? 

6. At a sale the pictures were sold for £1040, 128. 6d., the books for 
£81, 10s. 9d., the furniture for £601, 38. 7d., and the carriages for £700. 
The horses fetched £60, lOs. 6d. more than the pictures, and the house 
was sold for as much as the horses, carriages, and furniture together. 
What was the sum of money received for the whole? 

* Before putting this exercise before his pupils, the teacher should 
(1) exercise them with such sums as, ffow many oranges at a Id. each 
can be bougTU for 6d, f How many for a Is, f How many for Is. Sd. f 
How mamy for 2s. f How many for 2s, 6d. f &c. (2) Reverse these 
sums, thus. What is the price of 6 pears at Id, each f at 2d. each f of 20 
at Id. eacht of 30 at Id. each? of 30 at 2d, each f (3) Find from the 
children's answers that— 

20 pence = Is. 8d.^ 

24 pence = 2s. Thiff should be written on the Black Board, copied 

30 pence = 2s. 6d. -down, and learn by heart for Home Work. In some 
36 pence = 3s. such way should all Tables be taught, 

&c &c. j . 
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n. Multiplication* 

20. Of the Mental Operation of Multiplication, leading 
to the Multiplication Table. 

We have already shown how the sum of amy given namben may be 
found by Addition. It may Bometimea happen, however, 

(L) TkiA ike numJben whote turn it to he found are aU of an uniform 

value; and 
(2.) TiuKt there are masy of these numbers to he added together. 

For example, it may be required to know how many pence would pay 
for 100 hooks at 5 pence each, 

Now, it wotdd be a tedious process to set down one hundred Fives and find 
their tUtan by the operation of Addition. We should prefer to reason thus — 

Theprice of 100 hooks at Id. each would he one hundred pence, 
• '. Ihe price of 100 hooks at 6d. each would he fivb hundred pence. 

Answer, GOO pence. 

Here we consider that since the price of one hook at 5d. wcu 5 times the 
price of that hook at Id,, the price of One Hundred hooks at 5d, must in 
Uke manner he 6 times their price at Id, 

For which reason 

We multiplied the One hundred pence hy 5, Le,^ 
We made the One hundred pence five times greater. 

From a consideration of this iUustration * we gather that Knltilxdiei^ 
Uoa is Btmply a shortened form of Addition. 

Bz. 1. Find the sum 0/463 + 463 + 463 + 463. 

Proceeding by way of Addition, we find that , 

(L) We have in the Units column 4 Thbees, whose sum 
is found to be 12. We therefore put down 2 and carry 1, 

(2.) We have in the Tens column 4 Sixes, whose sum is ^ g » 
found to be 24, to which we add the 1 (»rried from the Units. 463 
Thus obtaining the number 26, we put down 6 and carry 2. 463 

(3.) We have in the Hundbeds column 4 FouBS, whose sum 
is found to be 16, to which we add the 2 carried from the 
Tens. Thus obtaining the number 18, we put down 18. 

Answer, 1862. 

* The teacher would, of course, call the attention of his children to 
many such illustrationa. 
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Now, snppoBing that without going through the process of Addition we 
had some means of knowing the sum of any number taken four times, it 
is dear we should much more easily and rapidly find the answer in the 
above example. This information is contained in the following Table, 
called 

The Multiplication Table. 



1 


2 


3 
6 

9 


4 
8 


6 
10 


6 


7 


8 
16 


9 
18 


10 


11 


12 
24 


2 


4 


12 


14 


20 


22 


3 


6 


12 


15 


18 


21 


24 


27 


30 


33 


36 

48 


i 


8 


12 


16 


20 


24 


28 


32 


36 


40 


44 


5 


10 


15 


20 

24 


25 
30 


30 


35 


40 


46 


50 


55 


60 

72 
84 


6 


12 


18 
21 
24 


36 
42 


42 

49 


48 


54 


60 


66 


7 


14 


28 


35 


66 


63 


70 


77 


8 

9 

10 

11 

12 


16 
18 


32 


40 
45 
50 


48 
54 
60 


56 


64 


72 


80 


88 


96 


27 


36 
40 


63 


72 


81 


90 


99 


108 
120 


20 


30 


70 


80 


90 


100 


110 


22 
24 


33 
36 


44 
48 


55 
60 


66 
72 


77 
84 


88 


99 


110 


121 


132 


96 


108 


120 


132 


144 



The manner of using this Table will be best shown by an example, 
thua^ 

To find the product ofT^iS, take the horizontal column which has 7 in 
Its left-hand square, and find what number stands in the square at which 
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this colnmn intenects the vertical column which haa 8 in its top square. 
The square at the intersection contains the product — viz., 56. 

N,B, This Table should be learnt by heart ; and it should be noticed 
that the product of any two numbers is the same whichever of them is 
taken as the multiplier — e.g.f 7 times 8 = 8 times 7 ; 3 times 11 = 11 times 
3, &c. This is illustrated in the above Table by a double row of dark 
figures forming the diagonal of the square. 

21. Of the two kinds of Multiplication. 

Corresponding to the two kinds of Addition we have also two kinds of 
Multiplication, viz., 

L Simple Multlpllcatiozi, where the multiplicand (§ 16, N.B. 2) is 
either an abstract number or a concrete number expressed in terms of one 
denomination only. 

2. Compouiid Multiplication, where the multiplicand is a concrete 
number expressed in terms of more than one denomination. 

22. Of the Use of the Multiplication Table, leading to 
the Bule for Simple Multiplication. 

Simple Multiplication is generally said to be of two kinds, viz., Shobt 

MULTIFLIOATION and LONQ MULTIFLIOATION. 

L Sliort Multiplication is the name given to the process when the rnvM' 
plier is not greater than 12. It is so called because in this case we write 
down the Answer figure by figure at once. 

Ex. 1. Find the mm of 3142 + 3142 + 3142 + 3142 + 3142, i.e., 
Fimd the value of 3142 talcen 5 tim^es; i,e,, 
IHnd tJie value of 3142 x 5. 

(1.) By Simple Addition— 

Having written the Multiplicand five times, we find by 
Simple Addition that 3149 

the Sum is 15710 ; but 3142 

3142 
(2.) By use of the Multiplication Table, the labour of 3142 

performing this addition is diminished ; thus, instead of say- 314 2 

ing, "2 + 2 + 2 + 2 + 2 = 10," we say, "Five Twos = 10;'* 

instead of "4+4 + 4 + 4 + 4 = 20," we say, "Five Fours *®^*^ 

= 20,'' &o. 

Answer, 167ZO. 
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From which we gather that the uu of the Multiplication Table if to 
diminitk the kibour of Addition. 

(3.) By the procsBS of Sdcfle Multiflioation a further 
diminution of labour is effected, thus, instead of writing the 3142 
multiplicand Fivx times we write it Onob only, and indicate 5 

that it is to be made FlVB times greater by placing the digit 

5 beneath its units figures. Using the Multiplication Table ^TIO 
we proceed as follows : — 

2 X 5 = 10 ; set down O and carry L 

4 X 5 = 20, which, with the 1 carried, will make 21 ; set down 1 and 

cany 2. 
1x5 = 5, which, with the 2 canied, will make 7 ; set down 7. 

3 X 5 = 15 ; set down 15. 

From which we gather that the process called Simple MuUipUcaHon so 
uses the Multiplication TaJble as to pnd the sum of amy given number taken 
a certain number cf tmes mueft more rapidly than it could be found by 
Simple Addition, 

IL Long Multiplication is the name given to the process generally em- 
ployed when the multiplier exceeds 12. 

£x. 2. JFind the value of 3142 taken 27 times; i.e., 
Findthevalue of 3142 x 27. 

In order to work this sum by Simple Multiplication in the same manner 
that Exercise 1 was worked, it is necessary to know that 

2 X 27 = 64, 
4 X 27 = 108, 
1 X 27 = 27, 
3x27 = 81; 

but the ordinary Multiplication Table does not supply us with this infor- 
mation ; we can, however, find it thus — 

2 X 27 = 27 X 2 (§ 20, N.B.) = 54 (by Shnple MultipUcation) ; 

set down 4 and carry 5. 
^x27 = 27x4 = 108, which, with the 6 carried, will make 3142 

113 ; set down 3 and carry 11. 27 
1 X 27 = 27, which with the 11 carried, will make 38 ; set 

down 8 and carry 3. 34834 

3x27 = 27x3 = 81, which, with the 3 carried, will make 

84; set down 84. 

Answer, 
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8. Findihevalueof7^3e2x^7. 

This example might be worked in the same mamier as the last, but the 
process would be rather tedious and clumsy compared with the one we 
are now about to describe. 

(L) 74362 X 1 unit will give 74362 uniti : 

.-. 74362 X 7 units will give 74362 units x 7, t.e., 

(by Simple MultipHcation), 6206M units. 

(2.) 74362 X 1 ^ will give 74362 tens; 

.*. 74362 X 5 tens will give 74362 tens X 5, i.e., 

(by Simple Multiplication) 371810 tens. 

(3.) 74362 X 1 hundred will give 74362 hundreds; 

. * . 74362 X 4 hundreds will give 74362 hundreds x 4, i.e,, 

(by Simple MultipUcation), 297448 Hundreds. 
Hence — 

74362 X (7 units + 5 tens + 4 hundreds) = 

520534 units + 371810 tens + 297448 hundreds = 

520634 + 3718100 + 29744800 = 

33983434, Anstoer, 

Looking back over this working, we notice that we have proceeded 

thus^ 

74362 

457 



74362 X 7 units = 520534 

74362 X 5 tens = 371810 tens = (§ 9, KB. ) 371810 
74362 X 4 hundreds = 297448 = (§ 9, N.B.) 297448 

33983434 
From which we derive the following Bule — 

RULE FOR SIMPLE LONG MULTIPLICATION :^ 

1. Multiply the whole mnltiidlcand by tbe Units figure of tbe mul- 
tiplier, as In short mnltipllcatlon, and write the prodnet beneath the 
multiplier, wnits under unitSy tens under tens, <Ssc, 

Thus, in the above example, 74362 X 7 = 520534. 

2. Multiply the whole multiplicand by the tens figure of the mul- 
tiplier, and write the product beneath the last product, taking care^ 
however, that the units figure of the present product comes directly under 
the present muUiplier. 

Thus, 74362 x 5 = 371810, whose units figure, 0, comes directly beneath 
the present multiplier, 5. 
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8. Multiply tbe wlufle mnltipllcaiid by the hundreds figure of the 
multiplier, and write the product beneath the last prodnet, Uiking 
care alto that the unite figure of ike present product comes direcUy undier 
the present muUipHer, 

Thus, 74362 x 4 = 297448, whose units figure, 8, comes directly beneath 
the present multiplier, 4. 

4. If the multiplier oontalne other flgoxes, treat them In a similar 
manner, and then 

6. Add up the whole column of products, and their sum is the 
answer. 

N.B.— 1. The working of the following examples deserve notice — 



Ex. 4. 20316 X 705. 

20316 
705 

101580 
142212 

14322780, Answer. 



5. 729 X 63817 = 63817 X 
729 (§ 46). 

63817 
729 

574363 
127634 
446719 



6. 32407 X 6005. 

32407 
6005 



162035 
194442 



'46622683, Anmoer. 



194604036, Answer, 
6. 700013 X 54836 = 54836 X 



700013. 



54836 
700013 



164508 
54836 
383852 

38386912868, Answer, 



7. 24316 X 84000. 

24316 

84000 



97264 
1^4528 

2042644000, Ansvxr, 



Ex. 8. 319200 X 730000 

319200 
730000 

9576 
22344 



233016000000, Answer. 



22029 
.3147 

Answer, 63499 



9. 3147 X 17. 



This is an abbreviated 
'form of the usual method, 
thus — 



3147 
17 

22029 
3147 
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Since 21=7x3, 
we may pro- 
ceed thus— 



10. 60315 X 21. 

60315 

7 



422205 =7iimes 60315. 
3 



An8,y 1266615 = (3 times 7 times, t.e.,) 21 times 6031& 



N.R — 2. It is not absolately essential that we shotdd multiply by the 
units' figure Jirst ; an inspection of the following methods of working an 
example will show that we can use any digit of the multiplier as the 
initial multiplier, provided only that in every case the units* figure of the 
product be placed exactly under the figure of the multiplier by which 
that product was obtained, thus — 



11. 64109 X 70638. 



64109 
70638 

384654 
512872 
448763 

192327 

4528531642, Antwer. 

64109 
70638 

448763 

192327 
38i654 
612872 



(1.) Beginning with the 
Hundredth figure. 



(2.) Beginning with the Ten 
ffundredi* figure. 






4628531542, Amwer. 



Exercise 8. 

Exercises in Simple Multiplication. 



(I.) 

3244 
3 



(2.) 
6381 

4 



(3.) 
27313 
5 



(4.) 
61284 
7 



(s.) 

91827 
6 



(6.) 
38241 
8 



(7.) 
423618 
9 



(8.) 
7274619 
11 



(9.) 
8134962 
12 



(lO.) 

61642853 
12 



(II.) 
99886675 
• 11 



(12.) 

381406 
9 



(13.) 
7060080 
8 



(14.) 
3049273 
11 
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(IS.) 
60305800 
12 


(16.) 
23000909 
10 


(17.) 

46382 

26 




L (18.) 
37981 
35 


(19.) 

80639 

68 


(ao.) 
740632 
95 


(21.) 

32879604 
67 


(22.) 

63709 
682 


(23.) 
463007 
719 


(24.) 
2386090 
80736 


(25.) 

582314 

68243 


(26.) 

916378 
43096 


(27.) 
251700003 
6281769 


(28.) 

40830600 
3058792 


(29.) 
269300408 
300670009 


(30.) 

814236008 

90968774 



31. Fmd the coniinned product of 27, 36, and 9040. 

32. Find the Bum of 1084 taken 903 timefl. 

33I Add together 7004, 90603, 91907, and add to the mm 35 times 
itself. 

34. If a man receives a pension of 85 pence per week, how many pence 
will he receive in a year of 52 weeks.* 

35. A mile contains 1760 yards, and 36 inches make 1 yard ; how many 
inches arc there in 51 miles?* 

23. Eztension of the Bnle £91 Simple Multiplication 
to find the Bule for Componnd Multiplication, 



£ 8. d. 

4 3 1 

4 3 1 

4 3 1 

4 3 1 



1. Mtdtiplf/ £4, 3s. Id. &3^ 4. 

1. Bp Compound Addition we find the Answer is 

£16, 12s. 4d. 

2. By use of the MuUiplication TahU we proceed 

thus — 
Id. X 4 = 4d. Set down4d. 
3s. X 4 = 12b. Set down 12s. 
£4x4 = £16. Set down £16. 

All which is most briefly put by 
3b Tht method of Compound Multiplication, thus — 



£1612 4 



£4 3 1 
4 

£16 12 4 



* By such sums as this the teacher should already bogin to prepare his 
pupils for the tables of Weights and Measures. 
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Ex. 3. MuUtply £16, 48. 21d. by 7. 

By Oompoond Multiplication we have^- £16 4 2| 

7 

(1.) Jd. X 7 = 7f. = Ijd. Set down jd. and 

carry Id. Answer, £113 9 3} 

(2. ) 2d. X 7 =14d., which with the Id. carried 

= 15d. = la. 3d. Set down 3d. and carry Is. 
(3.) 48. X 7 = 28s., which with the Is. carried :^ 29s. = £1, 9b. Set 

down 9s. and carry £1. 
(4.) £6 X 7 = £42. which with the £1 carried = £43. As in Simple 

Multiplication, set down 3 and carry 4. 
(5.) 1x7 = 7, which with the 4 carried = 11. Set down U. 

The Rule for Oomfound Mui/tiflioation of Moi<iey may now be 
stated, thus — 

Having placed the midtipller under tbe pence of the multiplicand, 
proceed to miatiply tbe farthingt In the multiplicand lay the given 
multiplier, ezpresB the product in pence and fBrthlngs ; set down the 
farthings and carry the pence. In a similar way, find the product of 
the pence, Increase it by tbe pence carried, and express the sum in 
shillings and pence; set down the pence and cazry the shillings. 
Next, find the product of the ahilUnga, Increase it by the ehlllings 
carried, and express the sum in pounds and shillings ; set down the 
aihUlings and carry tbe pounds. Lastly, find the product of tbe 
povrndsy Increase it by tbe pounds carried, and set down tbe sum. 

Ex. 3. Find the sum of £13, 6s. 2}d. taken 16 times— i^e.. 
Find the valueof £13, 6s. 2id. x 16. 

Here 16 = 4 x 4 ; therefore we proceed as below— 

£13, 6s. S^d. 



£53, 48. lOd. = £13, 6s. 2 Jd. x 4 

4 



Answer, £212, 19s. 4d. = £13, 6s. 2 Jd. x (4 x 4, i.e.), 16. 

^If^ wages of a workman he £27, 4s. 3d., what stan of vMmey 
will be required to pay 31 such workmen t 

The answer is to be found by multiplying £27, 48. 3d. by 31. 
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Kow 31 3s (6 X 5) + 1 ; therefore we proceed ai below^ 



£27, 


4s. 


3d 
6 










r 




£163, 


58. 


6d. 
5 


= £27, 48. 3d. 


x6 








£816, 
£ 27. 


78. 

4s. 


6d. 
3d. 


= £27, 
= £27. 


48.3d. 
4s. 3d. 


x{6x 

X 


5, 


i«.), 


30 
1 



Answer, £643, Ub. 9d. = £27, 48. 3d. x (30 + 1 =) 3L 

6. MuUiply £7, 38. 2)d. by 437. 

Here 437 = (10 x 10 x 4) + (10 x 3) + 7; therefore we proceed as 

below — 

(A.) £7, 3s. 2id. 
10_ 

(B.) £71, 128. Id. = £7, 38. 2id. x 10 
10 

£716, 08. lOd. = £7, 38. 2id. x (10 x 10, ».«.), 100 
4 



£2864, 3b. 4d. = £7, 38. 2id. x (100 x 4, t.e.), 400 

£ 214, 168. 3d. = £7, 3s. 2id. x (10 x 3, t.e.), 30 {i.e„ 3 

times the line B.) 
£ 50, 2b. 5id .=£7,38.2jd. x7 (».«., 7 times the line A.) 
By Addition, £3129, 28. O^d., Answer. 



Exercise 9. 
Exercises in CompoTmd Multiplication (Money). 

1. £213, 48. 2id. X 3, 6, 7, 9, 4. 

2. £6024, 8s. 5|d. x 7, 4, 6, 8, 10. 

3. £853, 12s. 6id. x 8, 9, 10, 11, 12. 

4. £3027, 10s. 3id. x 2, 3, 8, 5, 7, 12. 

5. £23, 6b. 4id. x 27, 36, 35, 48, 81. 

6. 7s. 4id. X 84, 108, 121, 63, 54. 

7. £1, 2s. 9id. X 56, 64, 49, 42, 90. 

8. 13s. 2id. X 26, 31, 47, 82, 69. 

9. 3jd. X 847, 903, 650. 

za £30, 6b. 4d. x 79, 6009, 4010a 
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11. If the cost of 1 pound of sugar be 4|d., what will be the price of 
112 pounds?* 

12. If an ounce of gold be worth £3, IZs. lO^d., what is the value of a 
pound of gold, supposing that 12 ounces of gold go to the pound? 

13. If an army, consisting of 6040 men, cost £2, Os. 7^d. per man per 
month, what is the cost of maintaining this army for 5 months ? 

14. If the cost of educating a child for 1 year be £1, lis. IJd., what 
will it cost to maintain a school of 205' children for 3 years? 

15. If a bookseller buys 603 novels at 2s. l|d. each, 410 histories at 
ll|d. each, 85 magazines at Is. 5d. each, and finds that, when he has sold 
them all, he has gained £65, 8s., how much money did he receive for 
the lot? 



in. Subtraction. 
24. Of Subtraction as illustrated by Addition. 

(L) If a boy has 5 marbles in one pocket and 2 in the other, we know, 
by Addition, that he has altogether 7 marbles ; in a word, we know that 

5 marbles + 2 marbles = 7 marbles. 

Let us now suppose that this boy who has 7 marbles loses 2 of them — 
{.e. , just the number he had in one of his pockets ; it is clear he will then 
have remaining as many marbles as he had in the other pocket — i.e., 5 
marbles ; so that we find that 

7 marbles - 2 marbles = 5 marbles. 

In the same manner we may show that 

7 marUes - 5 marbles = 2 m/irbles; 

and proceeding in this way we find that, when tvso numbers have been 
added together, if we reduce their sum by one of the numhers^ the other 
number wiU be left as a remainder — 

e.g., 63 + 26 = 89 
.-. 89-63 = 26 
and 89 - 26 = 63. 

From this it follows that Subtraction is a method of finding what 
number must be added to a given numher in order to produce another 
given number, 

* The teacher should here explain that 1 hundredweight = M2 pounds. 
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(2.) Bat the abore exprdsaion, 

89-63 = 26» 

may be taken to mean that when 89 has been rednced by 63, there yet 
-will remain 26. 

From which it follows that Subtraction ia a method of finding what 
number trill remain vjhen one given nuniber luu been taken from another 
given number, 

(a) Since 89 = 63 + 26, it is clear that 89 is greater than 63 &2( 26, so 
that Subtraction may be again described as a method of finding by how 
many one number exceeds another. 

(4.) All three of these propositions may be included in this one — 
Subtraction is a method of finding the difference between two given numbere, 

26. That Subtraction is the converse of Addition; 
leading to the Bnle for Simple Subtraction. 

From a consideration of § 24, we see that, whereas by Addition we 
find a number equal to certain other numbers taken together (e.^., that 
313 + 672 = 985), by Subtraction we find what number remains when one 
of these numbers has been taken from their total {e.g,, that 985 - 313 = 
672). 

We express this by saying that ** Subtraction is the converse of 
Addition" 

Now, it has been already stated that 672 + 313 = 985 ; this was found 
by Simple Addition ; and we already know enough to inform us that if 
985 be diminished by 672, there unll 313 remain. 

If the question were now put to us " What number wiU remain when 
672 has been taken from 985? ** we should reply "313,'' because we know 
this was the number added to 672 to produce 985. It is the province of 
Subtraction to supply a rule for finding this number 313 when we are 
totally Ignorant of it. Let us endeavour to find this rule, and in this 
endeavour what can aid us more than an examination of the process by 
which 672 and 313 were added together to produce the sum 985? Kow, 

672 = 6 hundreds + 7 tens + 2 units 
and 313 = 3 hundreds + lten + S units 

Their sum, 985 = (6 + 3) hundreds + (7 + 1) tens + (3 + 2) units 
=■ 9 hundreds + 8 tens + 5 units 
.•. (§ 24) 985 - 672 = (9 - 6) hundreds + (8 - 7) teiw + (6 - 2) uniU 

= 3 hundreds + 1 ten + 3 units 
= 313, where 
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(1. ) The units' figure, 3, was found by taking 2, the units' figure 

in the subtrahend, from 5, the units' 
figure in the minuend. 

(2.) The tens' figure, 1, was found bj taking 7, the tens' figure in 

the subtrahend, from 8, the tens' figure 
in the minuend. 

(3.) The hundreds^ figure, 3, was found by taking 6, the hundreds' 

figure in the subtrahend, from 9, the 
hundreds' figure in the minuend. 

Let us now take another example, more complex than this last, and 
see whether the same method will give us the required result. 



2. Bp Simple Addition we have — 

4625 + 3628 = (4 + 3) tJumsands + (6 + 6) hundreds + (2 + 2) tens 

+ (5 + 8) units 
=■ 7 thousands + 12 hundreds + 4 tens + 13 units 
s 7 thousands + 1 thousand 2 hundreds + 4 tens + 1 ton 3 

units 
= (7 + 1) thousands + 2 hundreds + (4 + 1) tens + 3 units 
sz 8 thousands + 2 hundreds + 5 tens + 3 units 
= 825a 

Therefore, 8263 - 4625 = 3628 (§ 24). 
• *. Let the question stand thus — 

**W7iat is the difference between 8253 and 4625? 

8253 
Arranging the subtrahend beneath the minuend, units 4625 

under units, tens under tens, &c., we find a difficulty at the 

outset, for — 3628 

(1.) In the units^ column we are required to take 5 units from 3 units, 
which is impossible ; but, looking above, we notice that this 3 is simply 
the uniU^ figure of 13, the 1 ten ot which is included in the 5 tens. 
Therefore, taking back this ten, we make our 3 into 13, from which we 
subtract the 5, and set down 8, the remainder. 

(2.) In the tens* column we have to take from 5 tens not only the 2 tens 
in the subtrahend, but also the 1 ten added to the 3 in the last operation ; 
t.c, from the 5 we have to take (2 + 1, *.«.,) 3. This we do, and set 
down the remainder, 2. 
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(3.) In the hundred^ column oomes another difficulty ; from tlie 2 
hundreds in the minuend we are required to take the 6 hundreds in the 
subtrahend. This being impossible, we go back as before to see how this 
2 was produced, and we find that it is the units' figure of 12 (signifying 12 
hundreds), the 1 ten (signifying ten hundreds), of which is included in the 
8 (signifying 8 ten hundreds, i.e,,% thousands). Therefore, taking back 
this ten, we make our 2 into 12, from which we subtract the 6, and set 
down 6, the remainder. 

(4.) In the tkousands' column we hare to take from 8 thousands not 
only the 4 thousands in the subtrahend, but also the 1 thousand (i.e., 10 
hundreds) added to the 2 hund/reds in the last operation; t.e., from the 
8 we have to take (4 + 1, i.e.,) 5. This we do, and set down the re- 
mainder, 3. 

Answer, 3628, as above. 

By the help of the preceding examples the pupil will be able to under- 
stand the following Rule — 

BULB FOB SIMPLE SUBTBAGTION ^- 

Having arranged the snlitrahend l)eneath the minuend, nnlts under 
units, tens under tens, ftc, proceed as follows— 

1. Take the units In the subtrahend from the units in the minuend, 
and place the figure which expresses the difference in the units' 
place of the answer. 

2. Proceed in the same way with the tens, hundreds, &a, placing 
the remainder in the tens\ hundreds', ftc., places of the answer. 

8. If a figure in the subtrahend exceeds the figrmre in the corre- 
sponding place of the minuend, take a 1 and place it on the left of 
the figure in the minuend. From the number thus formed, subtract 
the number expressed by the figrure in the subtrahend ; and, haying 
found the difference, express it by a figure in the corresponding place 
of the answer, and carry 1. 

Add this 1 to the next figure on the left in the subtrahend, and 
take the sum from the corresponding figure in the minuend. 

This Bule may be illustrated by an example, thus — 



38^ 
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From 73826 take 8375. 

In the units* colum/n—5 from 6 leaves 1 ; set down 1. 
In the tens* column— 7 from 12 leaves 5 ; Bet down 6 and 

carry 1. 



73826 
8376 

6M61 



In the hundredth column— (Z + 1) from 8 = 4 from 8, 

which leaves 4 ; set down 4. 

In the thousandth column— % from 13 leaves 5 ; set down 6 and carry 1. 

In the ten thousand^ column — The one carried being taken from 7 leaves 

6 ; set down 6. 

.*. Answer = QMlBX, 

N,B, — The correctness of the working of sums in Snbtraction may 
(§ 24) be proved by adding together the subtrahend and the difference, 
the sum of which ought to reproduce the minuend. 

26. Of the two kinds of Subtraction. 

like Addition, Subtraction is of two kinds. Simple and Compound, and 
the same distinction obtains as in Addition. We have already found the 
Rule for Simple Subtraction ; in the next paragraph we shall endeavour 
to extend this Rule to find the Rule for Compound Subtraction q^ 
Money. 

« 

Exercise 10. 
Exercises in Simple Subtraction. 



(I.) 


(2.) 


(3.) 


(4.) 


(s.) 




(6,) 




(7.) 


(8.) 


78 


649 


876 


983 


631 


2313 


70134 


120318 


35 


231 


234 


746 


218 


1612 


6809 


60907 




(9.) 


• 

(lo.) 


(II.) 


(12.) 


(13.) 




241016 


700614 


708316 


360812 


7760004 




83091 


8093 


974 


994 


3896281 



14. Find the difference between 603827 and 5092. 

15. By how many does 31402003 exceed 705816? 

z6. How many must be taken from three hundred m^ons to leave a 
remainder of four hundred thousand and eight? 

17. How many recruits are required to raise an army of twenty thou- 
sand six hundred and four to seventy-five thousand and forty? 
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x8. An army of a hundred thonsand men lost twenty-two thoiuand and 
sixty in battle, one thoiuand six hundred and ninety-two by an epidemic, 
forty-nine by desertion, and six thousand and fourteen were disabled and 
sent home, how many men must be sent out as reinforcements in order 
to make up the army to its original strength T 

19. A merchant reoelTes on Monday £3016, 14s. 7d., on Tuesday £23900, 
88. 2d., on Wednesday £601, 2s. 5d„ on Thursday £1803, 9s. 6d., on 
Friday £270678, 5s. 4d., and on Saturday £4500. After expending 
£135284 he reckons up the balance, and how much does he find it 
to be? 

sa Find the sum of 96, 38, and 41; multiply it by the difference 
between 10000 and 3 timet 681, and say how many must be taken from 
the product to make the difference exceed 43 times 612 by 9100. 

27. Of Oompound Subtraction as illustrated by " Oom- 
pound Addition** and the "Bule for Simple Subtraction,** 
leading to the *' Bule for Oompound Subtraction.** 



1. Find theium o/£4, 2s. 6d. and £7, 80. 2d. 
By Compound Addition we hare — 

£4, 2s. 6d. + £7, 8s. 2d. =£(4 + 7) + (2 + 8) s. -I- (6 + 2) d. 

= £11 -I- 10s. -I- 8d. 
= £11, 10s. 8d., Answer. 

.'. £11, 10s. 8d. - £4, 2s. 6d. =£7, 8s. 2d. (§24.) 
Therefore, let the question be — 

Find the difference hetween £11, 10s. 8d. and £4, 2s. 6d. 

Placing the less quantity below the greater as £ s. d. 

in Simple Substraction, we find that (1.) an 11 10 8 . 
application of the same process as that by which 4 2 6 

iDcproceeded in working sums in Simple Suhtrao- • 

Hon gives us the required answer ; for — £7 8 2, Ansvfer, 



8d. - 6d. = 2d. Set down 2d. 

10s. - 2s. = 8s. Set down 8b. \ Answer, £7, 8s. 2d. 



- - ^ i 

£U-£4=:£7. Set down ^, ) 



(2.) We are confirmed in believing that such is the right method of 
procedure by looking back to see how the concrete numbers, 8d., lOs., 
and £11, were first obtained, for we notice that — 
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(a.) The 8d. was found by adding together 6d. and 2d. 

Therefore 8d. - 6d. = 2d. (§24.) 
(6.) The lOs. was found by adding together 2s. and Sb, 

Therefore lOs. - 28. = Ss. (§ 24.) 
(c.) The £11 was found by adding together £4 and £7. 
Therefore £11 - £4 = £7 (§ 24). 
From this example we gather that — . 

The difference hetttjeen two simis of money = the difference of their Pence 
+ the difference of their Shillikos + the difference of their Pounds. 
Let us see how this Bule applies in another Example— 
Ex. 2. Find the sum of £8, 13s, lOd. and £5, 10s. 8d. 
By Compound Addition we have — 

£8, 13b. lOd + £5, 10s. 8d. = £(8 + 5) + (13 + 10)s. + (10 + 8)d. 

= £13 + 23s. + 18d. 
= £13 + £1, 3s. + Is. 6d. 
= £(13 + 1) + (3 + 1)8. +6d, 
= £14 + 4s. + 6d. 
= £14, 48. 6d. 
.• . £14, 4s. 6d. - £8, 138, lOd. = £5, lOs. 8d. (§ 24.) 

Therefore, let the question stand thus — 

Find the difference between £14, 4s. 6d. and £8, ISs. lOd, 

Here we find a difficulty at starting, for — £ 8. d. 

(1.) In the pence column we are required to take lOd. 14 4 6 
from 6d., which is impossible. But, looking above, we 8 13 10 

notice that this 6d. is simply the pence of Is. 6d., the 

Is. of which is included in the 4s. Therefore, taking £5 lO 8 

back this shilling, we make our 6d. into (Is. 6d., i.e.,) 

18d., from which we subtract the lOd., and set down 8d., the remainder. 

(2.) In the shillings* column we are again in difficulty, having here to 
take (13s. + the Is. added to the 6d. in the last operation, t.e.,) 14s. from 
4s., which is impossible. But once more looking back, we notice that 
this 4s. is simply the shillings of £1, 48., the £1 of which is included in 
the £14. Therefore, taking back this pound, we make our 48. into (£1, 
4s., i.e.,) 24s., from which w«e subtract the 148., and set down lOs., the 
remainder. 

(3.) In the pounds* column we take from £14 (the £8 increased by the 

£1 added to the 4s. in the last operation, i.e.,) £9, and set down £5, the 

remainder. 

Answer, £5, lOs. 8d. 
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1^,3, — The working of this smn might be illustrated thus — 

£14, 4b. 6d. = £13, 238. 18d. 
£ 8, 13s. lOd. = £ 8, 13s. lOd. 

By Simple Subtraotion, £5, 10s. 8d., Anawer, 

^e preceding Examples will prepare the pnpil for the following RuLB 
FOE CoMPouim Subtraction of Monet : — 

Havlnsr arranged the subtrahend beneath the minuend, pence 
under pence, BhlUlngs under shUUngs, and pounds under pounds, 
proceed as follows— 

1. Take the pence in the subtrahend from the pence in the minuend, 
and place a figure representing the dllTerence in the pence place of 
the answer. 

2. Proceed in the same way with the ahiUingt and pound$, placing 
the remainder as shillings and pounds in the answer. 

8. If the pence in the subtrahend exceed the pence in the minuend. 
Increase the latter by <me shiUing taken fk'om the shillings in the 
minuend, and, from the tvm thus formed, take the pence in the 
subtrahend, express the remainder as pence in the answer, and 
carry 1. 

Add this 1 to the shillings in the subtrahend, and proceed in a 
similar manner to find the remainder of the answer. 

If.B. — 1. Farthings are treated in a similar manner, as in the following 
example : — 

Ex. 3. From 9s. 3jd. take 3s. Z^d. 

(1.) id. - Jd. — impossible. 9s. S^d. 

. • . IJd. - Jd. = 6f . - 2f. = 3f. = id.— carry Id. 3s. Z^d. 

(2.) 3d. - (7d. + Id.) = 3d. - 8d.— impossible. 

. • . Is. 3d. - 8d. = 15d. - 8d. - 7d.-carry Is. ^"^^^ ^ ^«d- 
(3.) 9s. - (3s. + Is.) = 9s. - 4s. = 5s. 

Antwer, 6s. 7jd. 

J^T.A— 2. From the above rules the word ** borrow** has been carefully 
excluded, as likely to engender an erroneous idea of the principle upon 
which the rule for Subtraction is founded. Let us illustrate — 

A person possessing several bank notes for £10 each, and also £4 in 
gold, may wish to discharge a debt of £8. To do this he must convert 
one of his notes into cash, and from the 14 sovereigns thus obtained he 
can take the 8 sovereigns necessary for the discharge of his debt. Now, 
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it would be a gross misuse of language to say he bortmoed the ten 
Boyereigns ; he did no such thing, he simply converted one of his notes 
into cash. The same is true in Simple Subtraction ; when the units in 
the minuend are less than are required to enable us to take from them 
the units in the subtrahend, we do not in reality ** borrow** a ten, we 
take one of the tens in the minuend, express it as units, and add it to 
the units — ^if any — already in the minuend.* 

The same objection is fatal to the method of solving the difficulty on 
the principle that wJien the minuend and atibtraJiend are each increased by 
Ten their difference is the same as that between the original minuend and 
subtrahend. This proposition is, of course, true, but, in the first place, 
it requires much explanation and illustration to render it intelligible to 
children ; and in the next place, it is not only not necessary to a complete 
Tmderstanding of the subject, but really tends to confuse it; besides, 
upon no such axiom as this is the rule for Subtraction founded. t 

Such methods of ** proof of the process** as these are ingenious, and 
have a legitimate use in CoiSTFisinsQ the rule ; but as providing primary 
Reasons for its process we think they cannot be too strongly condemned. 

N.B. — 3. The method of working the following example deserves 
notice : — 

Ez. 4. JFVom £7, ds. 4id. take £2, 7s. 9|d. 

(i.)i-i=jd. I: I:: lid! 

(2.) 4d. - 9d. — impossible; therefore take Is. — ».&, 

12d., from the 3s. ; now,- instead of saying Is. id. ^*> ^^ ^i^* 
- 9d., say Is. - 9 = 3d., and 3d. + 4d. in the 
minuend = 7d. Here, instead of adding the shilling to the 4d., 
and then subtracting the 9d., we take the 9d. from the shilling, 
and add the 4d. to the remainder. 

{3,) 3s. - (7s. + Is., i.«.) 8s.— impossible; take £1, i.^., 208., from the 
£7 ; then 20s. - 8s. = 12s., and 12b + 3s. in the minuend = 15s., 
&c. 

* This illustration by means of a Ten Pound bank note is perhaps as 
useful a one as could be found: In making clear this point to children, 
the author has been materially assisted by a kind of Abacus invented by 
Mr Earp, of Battersea. 

f The following is an example of the explanation here con- 
demned :— 1376 

6 - 8— impossible ; add 10 to the 6 ; 8 from 16 leaves 8. Here 438 
we increase the minuend by 10; we must therefore noir .— — 
increase the subtrahend by 10. Wo therefore have 938 

7 tens - (8 + 1, i.e.) 4 tens = 3 Uns. 
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N.B, — i. It miglit be pointed out that the process of Compound Sub- 
traction is in reality the same as that of Simple Subtraction — viz., that 
when the figure in the minuend is exceeded by that in the subtrahend^ 
we always get over the difficulty hu taking one unit of the next higher 
denomination, expresring it as units of the denomination under consideror 
tion, and adding the number of these units to that of the units in the 
minuend, and then proceeding to the actual process of subtraction ; bearing 
in mind, however, this one distinctive difference that whereas in Simple 
Snbtractioa a unit of any denomination always contains Ten units 
of the next lower denomination — e,g., 1 thousand = 10 hundreds; 1 
hundred = lO tens, ko., in Compound Subtraction the number of units 
so contained is different with different units— e.^., 1 pound = 20 shillings; 
1 shilling = 12 pence, &c. 

The same observation, of course, holds good with reference to Addition, 
Multiplication, and Division, from which it follows that, if the same law 
held good with units in Compound Rules as obtains in Simple Rules, the 
processes of Addition, Subtraction, &c., would be the same in Compound 
as in Simple Rules. 

Exercise 11. 

Exercises in Oompound Subtraction of Money. 



(I.) 


M 


(3.) 


(4.) 


(5.) 


£ s. d. 


£ 8. d. 


£ s. d. 


£ s. d. 


£ s. d. 


84 17 9 


79 10 8 


4020 6 10 
208 3 4; 


7031 10 6 


30019 2 4 


36 5 7 


38 2 7 


2038 17 4 


681 19 6 



(6.) 


(7.) 


(8.) 


(9.) 


£ s. d. 


£ 8. d. 


£ s. d. 


£ s. d. 


8610 5 


501003 3 2i 


40010 13 6 


2010006 3 4^ 


861 9 li 


6018 1 lOl 


801 7 9J 


999 3 8j 



(10.) 


(II.) 


(12.) 


(13.) 


£ 8. d. 


£ s. d. 


£ s. d. 


£ 8. d. 


100000 2 3J 


443106 2 


2040 3 


3000 


814 19 7 


8409 17 Oi 


12 6^ 


20 18 Oi 



(14.) 


(IS.) 


(16.) 


(17.) 


(18.) 


£ 8. d. 


£ s. d. 


£ s. d. 


8. d. 


8. d. 


17000 9 


20 


201 OJ 


16 


17 2i 


16089 19 9| 


3 Oi 


1 80 7 1 


8i 


7 2j 
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19. Find the difference between £10 and £1, 178. 2jd. 

20. What sum remains when £300, lOs. has been tiiken from £700, 
Os. Id. T 

ai. By how much does £80 exceed £14, 3s. 4}d. ? 

22. How mnch must be added to £700, 14s. 6d. to make £1300, 28. 

23. A house worth £300 is exchanged for a house and furniture. If 
this latter house be valued at £230, 19s., what was the Talue attached to 
the furniture ? 

24. If a horse and cart be worth £83, the cart itself being valued at 
£5, 16s. 8d., what is the value of the horse? 

25. A horse, a cow, and a sum of money being exchangixl for a piece of 
land worth £93, lOs., what was that sum of money if the hone be worth 
£40, 7s., and the cow £19, 10s. 6d. ? 

26. If the receipts at a museum be £40, 7s. 6d. in January, £25, 9b. 3d. 
in February, and £51, Os. 7d. in March, how much must be taken in 
April to make a total of £180, 7s. 7d. in the four months ? 

27. A gentleman deposited £800, lOs. 6d. in the bank, and, when he 
withdrew it, received £867, Os. 5d., how much of this was interest? 

28. If the sum of £60, 3s. 9^d. be increased to 19 times its present 
value, and then be diminished by £400, how much most be added to 29 
times 7b. 3jd. to make it equal the remainder? 



IV. Division. 

28. Of Division as illustrated by Multiplication and 
Subtraction. 

L If a boy has 5 tops, each worth 2d., we find by Simple Muliii>lication 
that the total value of the 5 tops is lOd. ; we, in fact, know that — 

2d. X 6 = lOd. 

Let it now be supposed that the following question is put : 1/ a hoy 
had lOd., how many tops could he buy at 2d. each? 

(a.) By Simple MiHtiplicoition we find that 2d. must be multiplied by 
6 to make lOd., therefore he can buy 5 tops. 

Answer, 6. 

To find the answer as above, we are only required to know how many 
Twos make Ten, and the Multiplication Table tells us that Five twos 
make ten. 
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Bat the answer can also be fouBd — 

(6.) Bp Simple Subtraction, thus : It is clear that for every lOd. 

top purchased the boy most take 2d. from his lOd. Let us, ^<^'~^ 

therefore, see how many ttoopences can be taken from ten- 8d. 

pence, and we shall then know how many tops can be pur- ^ 

chased — {.e., we shall know the answer. ^^ 

We find on trial that 5 twopences can be taken from lOd. -— -^ — 

Therefore the answer is 6. 2d'— 4 

We here hare the processes of Multiplication and Sab- ~T-r- — 

traction illustrating each other, and they will also assist us 2d.* 5 

in understanding the Rule called DlTlslon, as follows — 

2. It is evident that the concrete number lOd. maybe considered as the 
sum of the Fivb equal concrete numbers, 2d., 2d., 2d., 2d., 2d., and that 
it may be dinded into such five numbers. If we wish to find how many 
such numbers were contained in the sum tenpence, we should do this by 
dividing the lOd. (i.e., the total number of pence,) by 2 (the number of 
pence in each part), the expression for which is— 

Divide 10 by 2. 
or, in symbols, 

^nd the value of 10 -t- 2, 

or, Find the value of •^; 
which, put into othor words, is — 

Find how many ttpos m^ike ten. 

This we can only do by means either of Subtraction, which is a very 
tedious process of finding the required answer, or by the use of the 
Multiplication Table. 

From which we gather — 

(1.) TTuU Division is a rapid method of finding results which could be 
obtained, though in a more tedious manner, by Subtraction. 

(2.) ITiat by Division we can find **^ How many Urn^s one number con- 
tains, or is contained in, another;** ** Sow many times one number may 
therefore be taken from another" Ac. Ac. 

(3.) That Division, like Multiplication, requires a knowledge of the 
Multiplication Table; is, infactf a Rule based upon the information con- 
tained in that table, 

(4.) That Division is the con/oerse of Multiplication, Just in the same 
Vfay that Subtra>ction is the converse of Addition. 
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29. Of the BiQe for Simple Division, as tlediiced from 
Examples. 

Er.1. 243x2 = 486. 

Therefore 486 -i- 2 = 243. 

. * . Let the question stand thus— 

How many times does 486 contain 2 ; t.e.. 

Find the value of 486 -i- 2. 

We know already that the answer is 243^ but it is the province of 
Division to supply a rule for finding this number, 243, wben we are 
totally l^rnorant of it. 

Arranging the Divisor and Dividend thus — 

2 1486 
243 
we observe that — 

(1.) Since the 4 hundreds was obtained by multiplying 2 hundreds by 2, 
as above, the 2 hundreds may be reproduced hy finding how many Twos 
are contained in Foxm—i.e., by dividing 4 by 2. The Multiplication 
Table gives us 2 as the quotient, we therefore place 2 in the hundreds' 
place of the answer. 

(2.) Again, since the 8 tens was obtained by multiplying 4 tens by 2, as 
above, the 4 tens may be reproduced by finding how many Twos are 
contained in Eight— ^, by dividing 8 by 2. The Multiplication Table 
gives us 4 as the quotient, we therefore place 4 in the tens' place of the 
answer. 

(3.) Lastly, since the 6 units was obtained by multiplying 3 units by 
2, as above, the 3 units may be reproduced by finding how many Twos 
are contained in Six.— i.e., by dividing 6 by 2. The Multiplication Table 
gives us 3 as the quotient, we therefore place 3 in the units' place of the 
answer 

Answer, 243. 

Here we have found the answer by flnding bow many times the 
divisor is contained In succession by tlie hundreds, tens, and units of 
the dividend. 

Let us now take another example, and see whether the same method 
of procedure will produce the required quotient. 

Ez. 2. 456 X 3 = 1368 

Therefore 1368 -=- 3 = 456. 
. * . Let the question stand thus— 
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Find the value of 126S-^Z, 

Proceeding as before, we meet with a difficulty at 3 1 1368 

starting, for in the thousandth column we have to divide Answer, 456 
1 by 3, which is impossible. But, looking back to see 
how this figure 1 was obtained, we notice that it is simply the 1 ten of the 
number 13, signifying 13 hundreds. We therefore once more express the 
1 t?iousand 3 hundreds as 13 hundreds, and proceed to divide this 13 by 3. 
We find that 13 contains 4 threes and 1 over : we therefore set down 4 in 
the hundreds' place of the answer. But what is to be done with the 1 
overt 

Looking back to see how it was produced, we find that it is the lien of 
the number 16, signifying 16 tens. We therefore once more express the 1 
hundred 6 tens as 16 tens, and dividing this 16 by 3, find it contains 5 
threes and 1 over; we therefore set doton 6 in the tens' place of the 
answer, and carry 1 as in the last operation. 

This 1 we find to be the 1 ^en of the number 18, signifying 18 units. 
Therefore, dividing 18 by 3, we put down the quotient 6 in the units* 
place of the answer. Answer, 456. 

Er.8. 487x6 = 2922.-. 29224-6 = 487. 

Therefore let the question stand thus — 

jffow many times is 6 contained in 2922 ? 

We know the answer to be 487, but our present piHpose 6 | 2922 

is to find this answer, supposing ourselves to be totally 487 

ignorant of it. 

(1.) Seeing that 2, the thousands' figure of the dividend, is less than 6, 
the divisor, we conclude at once that the ansv>er is less than one thousand, 
and will therefore be expressed by less than four figures, because any 
whole number of four figures must be at least a thousand. 

We therefore conclude that wTien the divisor is greater than the first 
figure on the left of the dividend, the fi/rst figure on the left of the answer 
should he placed under the second {sometimes tbe third) figure of the 
dividend, counting from the left. 

The difficulty is now overcome by reducing the thousands to himdreds, 
thus— 

2 thousand 9 hundred = 29 hundreds (§ 9, N.B.), and, since 29 -^ 6 = 4, 

and 5 over, 
29 hundreds 4-6 = 4 hundreds, and 5 hundreds over, therefore put 4 
under the 9 in the dividend— i.e., put 4 in the hundreds* place of 
the answer. 
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Or, which comes to the same tbing, proceed by the following Rule^ 
BULE.— When the first fl£:ure on the left of the dlYidend is less 
than the divisor, take the first two (or three, if necessary,) figures of 
the dlYidend, find how many times the number expressed by these 
figures contains the divisor, place beneath ;the second (or third, if 
three be taken,) figure from the left of the dividend a figure to 
express the times the divisor is contained in the number, and cany 
the figure which is over. 

The remainder of the answer may now be found by a process which 
depends upon the foregoing explanations ; and, to pat the whole process 
clearly, we shall now work the example completely through. Thus — 

(1.) Sixes in two f t.e., How many sixes are there in 6 | 2922 

two f None. Answer^ 487 

.'. Leave the space beneath the 2 vacant. 
(2.) Sixes in twenty-nine f Four, and five over, 

. * . Put 4 beneath the 9, and carry 5. 
(3.) Bringing down 2, the next figure in the dividend, and placing it on 
the right of the 5 carried, we get 52. 
Sixes i/n fifty-two f Eight, and four over, 

. * . Put 8 beneath the 2 tens, and varry 4. 
(4.) Bringing down 2, the remaining figure in the dividend, and placing 
it on the right of the 4 carried, we get 42. 
Sixes in forty-two f Seven, 

,', Put 7 in the units* place of the answer. 
Answer, 487. 



Exercise 12. 

Exercises in Simple Short Division. 



I. 936 — 3 

a. 3682^2 

3. 9456 -^ 3 

4. 78645-^3 

5. 72468 -r- 4 

6. 89232 -T- 4 

7. 75355 -r- 5 

8. 826408 -^ 8 

9. 272632 -r- 8 
lo. 613276 -^ f? 



11. 23562-7-7 

12. 364180 -^ 10 

13. 8591768 -^ 9 

14. 830690-7-7 

15. 25796400-7-8 

16. 3237630 -^ 9 

17. 42861903^11 

18. 2503063-7-4 

19. 70360091 -f- 4 

20. 6180123 -j- 6 



21. 1364972-^9 

22. 24316281 -f- 7 

23. 90162734 -^ 12 

24. 827153035 -M2 

25. 10063915617 -f- 11 

26. 210863579 -M2 

27. 8714609317-4-9 

28. 34484076 -r- 11 

29. 200638205 -f- 12 

30. 815663062 .M2 
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31. How maiiy times does 43824 contain 4? 

32. How many times may eleren bo taken from three hundred and 
thirty-two thonsand eight hundred and ninety-three? 

33. If a person has 3672 farthings, to how many children could he give 
four farthings each ? 

34. If a man earns lid. an hour, how many hours must he work to 
eam385d.? 

35^ If Seville oranjg^es are worth Ijd. each, how many could be pur- 
chased for 21s. ? 

30. Of tlie several kinds of Division. 

Like Multiplioation, Division is of two kinds, viz. — 

(1.) Simple Division, which is subdivided into Simple SkoH Division 
and Simple Long Divition. 

(2.) CompoQiul DlTislon, which also is subdivided into Compound Short 
Division aad Compound Long Division, 

In Simple Short Division, and in Compound Short Division, the divisor 
usually does not exceed 12 ; in Long Division, the. divisor always ex- 
ceeds 12. 

31. Of the Rule for Oompound Short Division as de- 
duced from that for Simple Short Division. 

In § 29 we have shown how to work exercises by Simple Short Division, 
let us now proceed to find a rule for working exercises in Compound 
Short Division. 

In § 27, If.B. 4, it has been shown that the difference between the 
method of Simple Subtraction and that of Compound Subtraction is caused 
by the fact that the former deals always with units, of which any one is 
uniformly ten times greater than one of the denomination next below it, 
while in the latter no such xmiform value attaches to the units dealt with. 

The difference between the process of Simple and Compound Division 
is occasioned in the same way, as will appear from the following 
example — 

Ex. 1. £339, 13s. lO^d. X 6 = £2038, 3s. ^. 
. - . £2038, 3s. 3d. -r- 6= £339, 138. lOJd. Therefore let the question be, 
Divide £2038, 3s. 3d. by 6. 

D 
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Here we have— £ «. d. 

(L) 20-=-6 = 3,and2at>cr. 6 | 2038 3 3 

We Bet down 3, but what is done with the 2 overt £339 13 10|| 

Proceeding by the rule, we bring down 3, the 
next figure in the dividend, set it beside this 2 over, and thns get 23. 
But what does this 23 signify? Evidently 23 tens, from which it is clear 
that the 2 hundreds over have been converted into 20 tens, and to it have 
been added all the tens in the dividend. In a word, the number remain- 
ing (t.«., **over") has been converted into units of the next lower 
denomination, has been then increased by the units of that same 
denomination in the dividend, and has thus produced a new number (i.e., 
23) to be divided by the given*divisor, 6. 

(2.) 23 -^ 6 s 3, and 5 over. 

The " 5 over " is treated in a manner similar to that in which the *' 2 
aver ** was treated above. 

(2.) 68 -^ 6 = 9, and 4 over. 

Set down 9, but what is to be done with the **4 overV* If we bring 
down beside it the 3, the next figure in the dividend, as we have done in 
the preceding operations of this example, we shall have — 

43s. -^ 6 = 7s., and Is. over, 

whereas the answer requires 13s. (instead of 7s.), as we already know. 
At this point, then, the usual method of Simple Division fails to give 

a correct answer to a question in Compound Division, and here is the 

reason- 
In (1) above we saw that the " 2 hundreds over** were converted into 

tens {ue., into units of the next lower denonUncition) by writing the 2 as 

the ten^ figure of a new number, 23. 
But the same result is not obtained by the same method in the case of 

the **4 over,** for this 4 is £4, and is not converted into shillings {ue., 

into units of the neact lower denomination) by making it the ten^ figure of 

the new number, 43s., as we have attempted to do above. 
What we want to do then is to convert £4, 38. into shillings, and the 

number of shillings so found is 83. Now — 

838. ^ 6 = 13s., and Ss. over. 
Therefore set down 13s. and carry 5s. 

(4) Similarly, 5s. Sd. must be reduced to penoe (§ 27)» ie., to units of 
the next lower denomination to shillings. 
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The 63 pence, so found, is divided by 6, thni — 

63d. •^ 6 = lOd., and 3d. aver. 
Set down lOd. and carry 3d. 

(5.) In the same way this 3d. is reduced to 12 farthings (§ 27) ; then 

12i-^6 = 2f. = id. 

Set down Jd. 

Anstoer, £339, 138. lO^d. 
The reason of the following rule is now easily seen— > 

BULB FOB COMPOUND DIVI8I0N OF MONET:— 

Havlncr arranfired tlie divisor and the dlYldend In the same manner 
as for Simple Division, proceed as follows— 

(1.) DlTlde the pounds. If any, by the divisor, as In Simple Division. 

(2.) If any ponnds remain, convert them into shUlingSt add the 
nnmher of shilllnffs in the dividend, and divide the sum after the 
manner of Simple Division. 

(3.) Proceed in the same way with pence and farthings, 

N.B,—ThB correctness of results obtained by Division can be proved 
by Multiplication, for the quotient x th>e divisor = the dividend, when the 
operation has been correctly performed. 

Ex. 2. Divide £187, 5s. l^d. hy 6, and prove the result. 

Here we have — £ s. d. 

(L) £187 H- 6 = £31, and £1 over. 6 1 187 5 1^ 

Set down £31. £31 4 2} 

(2.) £1 and 5s. = 25s. . ' . 25s. -^ 4 = 4s. , and Is. over. 

Set down 48. 
(3.) Is. and Id. = 13d. ; 13d. -^ 6 = 2d, and Id. over. 

Set down 2d. 

(4.) Id. and Jd. = 6 f. ; .'. 6 f. -s-6 = 1 f. 

Set down |d. 

Answer, £31, 4s. 2j[d. 

PBOOFi 

By multiplying the quoHent by the divisor, we £ 3 1, 4s. 2^ 

obtain the original dimdend, 6 

£187, 68. lid. 
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Exercise 13. 
Exercises in Oompoimd Short Division of Money. 



X. 8b. 2Jd. -f 2 

2. 58. 9d. -^ 2 

3. 6s. 7Jd. -r 3 

4. 19s. 4id. -^ 3 . 

5. 17s. 8d. -4- 4 

6. 5s. Id. -^ 4 

7. £1, 16s. 2d.-^2 



IS. £4128, 3s. 0}d. -7- 11 

i6. £63019, 2s. Id. -^ 7 

17. £106312, Os. 4id. -^ 8 

18. £200601, 3& Od. -7- 9 

19. £13602, Os. Od. -=- 12 

20. £317285, 6s. IJd. -r- 7 

21. 403106, 128. Oid-=- 11 



8. £32, 7s. Id. -^ 6 

9. £97, 3s. lid. -T- 5 

10. £318, 2s. l^d. •- 6 

11. £1503, 10s. 7Jd. -r- 6 

12. £8034, 13s. 2d -^ 7 

13. £10142, 2s. 9d. -r- 10 

14. £623, 17s. 2id. -7- 10 

22. What sum of money multiplied by 7 will give £141, Is. lOjd. ? 

23. A person bought 7 houses, and found that altogether they cost him 
£2107, 9s. 5|d. ; what was the cost of 1, and what would have been the 
cost of 13? 

24. A house is sold for £287, 2s. 2id., and the money is divided among 
U persons, what is the share of each ? 

25. A cattle dealer receives £1803, 18s. for a dozen cows, what was the 
price of each ? 

26. A hospital is to be built for £4500. When £4418, 9s. has been raised, 
three gentlemen agree not only to find the sum still wanting, but also to 
provide between them a further sum of £1000 to start the institution 
comfortably. How much will each of these gentlemen have to sub- 
scribe? 

32. Examination of tlie process in Short Division to 
find the Rule for Long Division. 

Long DlTlsion is the name generally given to the process of division 
when the divisor exceeds 12. 

It might have been observed that Long Multiplication is not a process 
founded upon any principle which differs from that of Short Multiplica- 
tion ; in fact, the latter rule might be regarded as a particular case of the 
more general rule described BB*^the Rule for Long Multiplication/* which 
last might perhaps be better termed " The Rule for Multiplication." 

In the Eassifi way it will be noticed that the method of Short Division is 
essentially the same as that of Long Division which we are about to 
describe. For this reason the cases of Simple and Compound Long 
Division will be treated of together, as follows — 
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We will first take an example of Short Division, examine the several 
■teps in its working, and by this means prepare the way for a statement 
of the method of Long Division. 

Ex. 1. IHvide 394891 by 7. {Fig, 1.) 

Proceeding by Short Division we ^ j 394891 

have— 66413, Answer, 

(l.)3-J-7. 
(2.) 39 -^ 7 = 5, and 4 over. {Fig. 2.) 

S,tdown5.nd«^4 7) ^1 (8e«3, a««^. 

Now we obtained this result thus — "TT 

a. We multiplied 7 by 5, thus obtain- 42 
ing35. 28 

b. We subtracted this 35 from 39 and 28 
found the remainder 4. 9 

c. We set the five beneath the 9 and 7 
carried 4. But there was no particular 21 
reason why the five should be placed 21 
under the 9; so long as it was placed 

somewhere in such a manner as to signify 5 tern of tJiOUsandSf our pur- 
pose would have been fully served. Let us, therefore, as in fig. 2, place 
it on the right of the dividend. We have then space beneath the 39 in 
which to place the 35, subtract it from 39, and put down the remainder, 
4. (See fig. 2.) 

(3.) 44 -r 7 = 6, and 2 over. 

Set down 6 and carry 2. 

a. In fig. 1 the 6 is placed on the right of the 5 found in the last opera- 
tion. The same ia done in Jig. 2, 

b. In fig. 1 the 44 was obtained by bringing down the next figure in the 
dividend, 4, and placing it on the right of the last remainder. The same 
is done in fig, 2. 

c. In fig. 1 the 7 is multiplied by 6, and the product, 42, is taken from 
ihe 44. TTie same is done in fig. 2. 

(4.) 28-=-7 = 4. Setdown4. 

Here again the method pursued in fig. 2 is exactly the same as that 
pursued in fig. L 

(.5.) 9 -=- 7 = 1, and 2 over. Set down 1 and carry 2. 
(6. ) 21 -h 7 = 3. Set down 3. 

From an examination of this example we see — 
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L That the method of Long Divisioi, as exemplified in fig. 2, is really 
the same as that of Short Division, as seen in fig. 1 ; the only difference 
being that in the former ccue aU the working of the process is shown, while 
in the latter case the results only are shovm, 

2. The reason of the method employed in the following Example — 

Ex. 2. Dit;u2e 196365 by 53. 

Placing the divisor on the left of the 

259 quotient on the right of the dividend, 

~^ we proceed thus— 

371 {1.) Fifty-threes in one! None. There- 

265 fore— 

265 {2,) Fifty-threes in Nineteeiit None, 

Therefore — 

(3.) Fifty-threes in one hundred and ninety-six t 

We have here no table to guide us as in Example 1, so all we can do is 
to try such a figure in the quotient as seems likely to give us a proper 
number for subtracting from 196. We shall find 3 a suitable number in 
this case ; because, when the divisor, 53, is multiplied by it, a product, 
159, is produced which — 

a. Does not exceed the number 196 ; 

6. Does not, when subtracted from 196, leave a difference equal to the 
divisor, 53, nor one greater than 53. 

If the product, 159, Jiad been greater than the number 196, the trial 
figure, 3, would have been too great, and must have been replaced by one 
of less value. 

If the product, 159, had leen less than 196 by a number equal to or 
greater than the divisor, 53, the trial figure, 3, would have been too 
small, and must have been replaced by one of greater value. 

Therefore, subtracting 159 from 196, we find the difference 37. 

(4.) Bringing down 3, the next figure in the dividend, we get 373, 
therefore— 

rif*y *^riies in three hundred and seventy-three ! Taking 7 as a trial 
figure, we multiply the divisor by it, and thus obtaining 371, find it 
fulfils the conditions mentioned above ; therefore, 7 is placed in the 
quotient, and 371 is subtracted from 373, leaving 2 as a remainder. 

(5.) Bringing down 6, the next figure in the dividend, we get 26 ; there- 
fore— 

Fifty-threes in twenty-six ! None. Therefore put O in the quotient. 
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and bring down 5, the remaining figure in the dividend, wa thus get 265 ; 
therefore — 

Fifty-threes in two hwndred and sixty-fivef Taking 5 as a trial figure, 
it proves to be the right one ; we therefore put 5 in the quotiei^t. 

AnatoeTf 3705. 

Let us now take an example in Compound Long Division — 
Ex. 8. Divide £3709, Us. lO^d. by 9. 



{Fig. L) 
9 |£3709, lis. lOjd. 

£412, 3s. 6id., Anstoer, 

(Fig. 2.) 

9) £3709, lis. lOJd. (£412, 3s. 6id. 
36 

10' 

19 
18 

£1 
20 



The method of Short 
Division (fig. 1) agrees 
with that of Long 
Division (fig. 2), step 
by step, as follctws — 

(L) The £3709 is 
divided by 9 in fig. 2, 
as in the last example, 
and gives a quotient 
of £412, and £1 over. 

(2.) Thia£l over is 
converted into 20s., 
to this 20s. we added 
the lis. in the divi- 
dend, thus producing 
31s., and the process 
of Simple Division is 
repeated, the quotient 
3 being set down as 
3 BhiUingSy because 
the dividend produc- 
ing it was shiUings. 

(3.) The 4s. over is 
converted into 48d., to this 48d., are added the lOd. in the dividend, 
thus producing 58d., and the process of Simple Division is repeated, the 
quotient 6 being ^t down as 6 pence, because the dividend producing it 
was pence, 

(4.) The 4d. over is converted into 16 f., to this 16 f. are added the 2 f. 
in the dividend, thus producing 18 f., and the process of Simple Division 
is repeated, the quotient 2 being set down as 2 farthings, i.e.,id», becausd 
the dividend producing it was farthings. 

Answer, £412, 3s. 6^. 



'^Oi. + lls. = )31s. 
27s. 

4s. 
12 

(4 X 12)d. + lOd. = 58d. 

54d. 

4d. 
4 

(4 X 4)f . + 2f. = ISf . 

18f. 



56 ELEMENTARY ARITHMETia 

Ex. 4. Divide £116396, 128. l^d. hp 29. 

29) £U6396, 128. l^d. (£4013, 13s. 6id. Tke pounds are dealt 

116 Answer, with m in Simple Divi- 

39 sion. 

^^ T?ie 19 pounds over 

106 are converted into 380 

— -~ shillingB, whioh, with 

^^^ the 128. in the dividend, 

(W X 20)i. + m = M2 This 39&. U divided 

-— - by 29 as in Simple Di- 

g^ vision, thus — 

ISs. 29) 392s. (13s. 

12 29 



(15 X 12)d. + Id. = 181d. 102 

174d. 87 

7d. ,168. 
4 

(7 X 4)£. + Id. = 29f. ^f ^^ 'f «»'H7* 01^ 

29f . '^'^ similarly converted 

to 180 pence, which, 
with the Id. in the dividend, make 181d. 

This 181d. is divided by 29 as in Simple Division, thus — 

29)181d.(6d. 
174d. 
_7d. 

The 7 pence over are converted into 28 farthings, which, with the If. in 
the dividend, make 29f. This 29f. is divided by 29, and the quotient. 
If.— i.ft, id., is put after the pence in the answer. 

Answer, £40I3, I3s. G^d. 

N.B, — The method of working the following examples deserves 
notice — 

Ex. 5. Divide £856, 3s. 7id. hy 27. 

9 I £856, 3s. Tjd, Since 27 = 9 x 3, we 

3 I £95, 28. 7^d. Ist, Divide by 9, and 

Anstoer, £31, 14s. 2Jd. 2nd, Divide the quotient, so found, by 3. 
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The result may be proyed thui — 

£31, 148. 2id. 
3 



£31, 14s. 2Jd. X 3 = £95, 2s. 7id, 

9 



£95, 28. 7id. X 9 = £856, Ss. 7id. =9 idxnes 3 times £31, 14s. 2Jd. 



. 6. Sow many times may 9s. 3id. he taJcenfrom £1, 7s. lOJd. 

£1, 7s. lOJd. 
9s. 3Ad.~l 



1. By subtractioii, we find that 3 times is the 
answer. 



188. 7d. 

9s. 3^. -2 

9b. 3Ad. 

9s. 3jd.— 3 



2. Since 9s. 3Jd. = 223 half^pence, and £1, 7s. lO^d. = 669 half-pence, 
the question may be rendered thus — 

How many times is 223 contained in 669 ? 

*. * By division, we find that 3 times is the 223) 669 (3, Answer, 
answer. 669 

The second method is, of course, to be preferred, because, as a rule, it 
is the more expeditious of the two. 



Exercise 14. 
Exercises in Simple Long Division. 



1.738426-25 
2. 903215 -r- 47 
3.2135589-7-29 

4. 642165 -=-31 

5. 4889024 -i- 56 

6. 176429652 -^ 42 

7. 69620950 -j- 85 

8. 650801190 -i- 17 

9. 921614841 -r- 93 

10. 321060138 -j- 29 

11. 7053369600-7-86 



12. 901358 -^ 216 

13. 6765849 -r- 729 

14. 2826231 -7- 537 

15. 307680082 -j- 439 

16. 365243946 -r- 606 

17. 11223670536-7-4008 
18.544833650-7-9073 

19. 5100942407 -^ 8027 

20. 60317924 -7- 3607 
21.283601934^9817 
22. 6482791060 -~ 24163 



23. 6309506 -^ 4173 
24.74424339-7-9281 

25. 367409930 -^ 5263 

26. 4288523190 -M4007 

27. 266508630000 -^ 27000 

28. 16345009500 -7- 12010 
29. 12865569570 -7- 61234 
30. 11742420000 -h 170180 

31. 3182064053 -7- 71638 

32. 9072109381 -^ 600900 

33. 7703451963 -r 2018029 
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34. How many times is 67 contained in 54605? 

35. If a man earns 9Jd. per hour, how many hours will it take him to 
earn 15795 farthings? 

36. If a clock ticks two thousand five hundred and twenty times in an 
hour, how long will it be ticking 183960 times ? 

37. How many times did the wheel of a velocipede turn in a minute if 
in one hour it turned two thousand two hundred and twenty times ? 

38. How many gross are there in 3852 score ? * 

39. A man bought a number of articles, and sold them so as to lose 
6]d. on each ; when they were all sold he found he was 1955 farthings 
out of pocket. How many did he buy? 

40. Another man, who sold his so as to gain 4|d. on each, found that, 
when he had sold all he bought, he had gained in all just as much as the 
other lost. How many did h£ buy ? 

41. If 47 nuts are worth Id., what should be the price of nine thousand 
seven hundred and twenty-nine nuts? 

42. How many times may 78 be taken from the continued product of 
13, 71, and 102? 

43. How many times is the product of 75 and 109 contained in the sum 
of 2063014, 17005000, 469, and 30214707? 

44. When fifty -three has been subtracted seven hundred and six times 
from a certain ntunber, it is found that eight hundred and nine still 
remains. What is that number, and how many times could 5461 be 
taken from it? 

45. If the wheel of a cart be 107 inches in circumferenceyf how many 
times would it turn in travelling 1391 miles. [N.B, — 1 mile=3l760 yards, 
and 1 yard = 36 inches.] 

46. A tradesman purchased a number of articles at £5 each, and sold 
them for quarter as much again as he gave for them. Seeing that in all 
he gained 525 shillings, how many did he buy ? 

* This example furnishes an opportunity for (1) teaching the meaning 
of "firroM" and "wore;" (2) preparing tiie pupils for an understanding 
of elementary Proportion, 

t«\ t Of. Circumnavigate, circumvent, cireumManee, &c.; 
also mention incidentally the use of the words radius^ 
diameter, &c., and illustrate thus — 
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Exercise 15. 



Exercises in Compound Long Division of Money. 



1. £311, 13s. Id. -^ 13 

2. £9367, 2s. 8d. -7- 23 

3. £216404, 88. Od. -^ 72 

4. £504, 38. IJd. -r- 69 

5. £72998, 58. 9d, 4- 28 

6. £189066, 78.3d. ~ 54 

7. £21728, 15s. 8d. -^ 604 

8. £21719, 198. 5id. -^ 301 

9. £9818, 78. 6d. -^ 980 
zo. £151, 14s. lid. -f- 659 

11. £5655, Is. 63d. -f- 7005 

12. £85072, 58. Od. -f 4080 

13. £238151, 178. 6d. -^ 3900 

14. £68191, 16b. did, -i- 4003 



16. £6307, 17s. 3Jd. -r 7025 

17. £387828-7-3840 

18. £1060079, Os. 3d. -^ 60163 

19. £723586, Os. lid. 4- 18076 

20. £50000, lOs. -r 70180 

21. £27086406, 78. Id. H- 90100 

22. £2327606, Os. 2d. -~ 9347 

23. £100614,78.-407 

24. £938160, 38. 0|d. -f- 72013 

25. £16, 3s. 7id. -r 21 

26. £1063, 198. 23d. -r- 800 

27. £713082, 3s. OJd. — 7000 

28. £240391,108.-6300 

29. £70017, 17s. 41d. -^ 460 
3a £3801906, Os. lOd. -~ 6007 



IS. £6819263, 28. lid. -^ 3407 

31. How many times may 6id. be taken from £65, 7b. ? 

32. How many times does £179, lis. contain 48. 9d.? 

33. How many pounds of sugar, at 5jd. per pound, are worth 690 
pounds of tea, at 38. 2d. per pound ? 

34. If' the total ooBt of one hundred and sixty-five miles of railway be 
£214787, 78. 6d., what was the average cost per mile? 

35. If a man saved 4s. 6}d. per day, how much did he save in a year of 
3G5 days? and how many years would it take. him to save £832, 13s. l^d. ? 

36. What is the weekly cost of a house when the annual rent is £150, 
and the rates come to £12, 16s. 6d. ? 

37. A farmer goes to market with 43 pigs and 67 sheep. He sells the 
former at £5, 10s. 6d. each, and the latter at such a price that the total 
receipts are eleven shillings greater than twice the money received for 
the pigs. What was the price of each sheep ? 
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CHAPTER III. 
COMPOUND RULES^WEIGHTS AND MEASURES. 



I. THE ENGLISH TABLES OP WEIGHTS 

AND MEASURES. 

33. Of tlie Tables of Length, Surface, and Solidity, in 
their connection with the Table of Time. 

It has been already shown how abstract ideas of number were formed, 
and how the relative values of numbers came to be known and understood. 
In the same way it may be considered that a nation just emerging from 
a barbarous state would begin to feel the necessity of words to enable 
them to describe the length of their journeys, the width of a neighbouring 
river, the extent of a distant lake or forest, or the dimensions of a newly 
discovered cavern. In a word, they would need language to express 
Space in its three forms of 

(1.) Length— i,e, 9 extent in one direction. 

(2.) Surface, or superficial area — i.e., extent in inoo directions — ^viz,, 
length and breadth. 

(3.) Solidity J or cubic content— i,e., extent in three directions — viz., 
length, breadth, and thickness. 
And, we may reasonably suppose, that they would require the language 
of "Length" first, and that the need of the language of ** Surface" 
would only be felt ftfter some considerable time. For a semi-barbarian 
would sufficiently express his idea of the size of any piece of land or 
water by saying it was so long and so broad. The same is true of the 
language of "Solidity." Thus it comes about that the names of the 
units in the Tables of Surface and Solidity , given below, are some of them 
so much like those in the Table of Length— e.g,, we shall have to speak 
of inches of Length, of square inches of Surface, and of cuibic inches of 
Solidity. 

There is some inconvenience in having these names so much alike ; and 
in these days of greater civilisation people have learned to complain about 
ifc, %nd have devised plans for remedying this and other inconveniences 
in our Tables of Weights and Measures. 
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There is a new Bystem used in France which avoids these difiSculties, 
and which many people are desirous of introducing into England. (See 
Adyanced Arithmetic/' § 38.) 



<i 



34. Of tlie English Table of Time. 

But long before the need of words to express Spaoe is felt, man has 
need of language to express Tihb; and so we often find savage nations 
expressing distance by means of their language of time — e.^., that a 
friendly tribe lives so many suns away — i.e., distant so many dayt^ 
journey. Moreover, we often hear in our own country that certain 
Alpine spots are so many hours apart. For this reason we shall give 
first 



The English Table of Time. 

Now, if we desired to express how long ago a friend died, or how long 
one had lived, we should express the time in years. In this case we 
should use a year as the unit by which to measure the time under con- 
sideration. And we shall find that in each of the Tables of Weights and 
Measures there is one principal Unit, upon the value of which the values of 
aU the other units in that Table depend. 

The word *' Ybab" is derived from the A.S. gear^ with which is per- 
haps connected our word " go.** In Sanskrit the word " varsha ** signifies 
**rain ** and also ** year,** and it seems most likely that our word " year" 
is derived from this word " varsha." At any rate, in Eastern countries 
the year is reckoned from one rainy season to another. In the West, 
however, the year was long reckoned from spring to spring; in England, 
for example, the year used to begin on March 25, the vernal equinox. 
In this way we connect **year** with the Latin "ver** — i.e., spring. 

From this we gather that one of the roost primitive divisions of time 
wail into such periods as elapsed between the recurrence of the rainy 
seasons — i.e., into years. 

This Teab having been adopted as the unit, it came afterwards to be 
divided into Months (i.e., moons), of which twelve made up the year. 

Similarly the mxynth was divided into four Weeks. The word **roeek** 
is perhaps connected with the Sanskrit YiCH, signifying " to separate,** 
and so was meant to describe a distinct portion of time, especially from 
Sunday to Sunday. Perhaps, however, it would be more correct to con- 
sider the roeek as a collection of days rather than as a division of the 
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month. The word " Day ** is probablj derived from the Sanskrit DiVj 
signifying "to shine,*' and thus indicating the period of time elapsing 
between the sncceBsive shinings of the son or moon — i,e,, between noon 
and noon, or midnight and midnight. 

The pupil should now learn the following table by heart :— 

60 Seconds (L. secundtts)* = 1 Minute. 

60 Minutes (L. minutus)f = 1 Hour. 

24 Hours (Gr. hora)t =^ 1 Day. 

7 Days = 1 "Week. 

4 Weeks s= 1 Lunar month. 

13 Lunar § months, or "^ 

12 Calendar |1 months, or > = 1 Yeab {unit), 
366 Days ) 

100 Years = 1 Century.lT 



35. Of the Englisli Tables of Space. 

Coming now to 

The English Table of Length, 

it will be eonyenieni to consider a Foot as the piHnoipal unit ; for this 
word **foot" signifies Hterally *^that which goes,** and its length as a 
measure was determined by the length of a nuvrCsfoot, 

There was a Saxon word Inge (connected with L. TJnoia), signifying 
ike twelfth part of a thing, as of a pound, an acre, &o. From this ince our 
word INOH has been deriyed, and has been made to signify the twelfth 
partofafoot. 

^■■■I .■■■ ■ ^^m^^^ I ■ III MIIW ■■■■■ I ^^—1 ^^^^1^1— — ^^M^l^W^l^il— ^^W^^M^M^W^^M^^^ 

* From sequor, I follow ; cf. consequence. 

f From minuo, and signifying *'made smaller;** cf. diminished, 
minished, minor, minus. 

t Originally signifying **any limited period of time," or "a definite 
space of time fixed by natural laws ; '* cf. "ffis hour was not yet come.** 
"The hour when he began to amend,*' &c 

§ From L. luna, signif^ng a moon ; cf . lunatic, lune, lunette, &o. 

II From L. calends, which the Romans applied to the first day of each 
month on which the holidays were called; tnus connected with the Greek 
A:a^o, to call. 

IT From L. centum, a hundred ; of. oentorion, centenarian, centipede. 
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Another Saxon word, ffyrdy signified a rod, a switch; from this 
comes our word ** Yabd," signifying a rod uaed for meaauring, and the 
length of which is equal to 3 feet. 

For longer distances we have the Mile from the Latin **fmUe* pat- 
sum,^^ a thousand paces, each of 5 feet, among the Eomans. Our English 
mile contains 5280 feet— i.e., 1760 yards. The Table of Length is some- 
times called — 

The Table of Lineal t Measure. 

3 Barleycorns = 1 Inch (1 in.) 

12 Inches = 1 Foot (1 ft.) 

3 Feet = 1 Yard (1 yd.) 

6 J Yards = 1 Rod, Pole, or Perch (1 p.) 

40 Perches (220 yds.) = 1 Furlong (1 fur.) 

8 Furlongs (1760 yds.) = 1 MUe. 

3 Miles = 1 League. 

69i Miles, or I — i n 

60 Geographical Miles ] ~ ^ Degree. 

Suxface, or Superficial Area, is measured by means of squares, A 
piece of wood, a foot long and a foot broad, is called a " square foot,*' so 
that if we wished to describe the amount of timber required for the floor 
of a room, we should say it was so many ** square feet" 

* Of. MiUefped, millennium, miUenarian, &o. 

t From L. linea, a line. 

In teaching these tables the teacher would do well to j^roceed some- 
what as follows : i. Explain what 9, foot is. 2. Cut off a piece of a rod 1 
foot long to exemplify its length. 3. Produce a yard measure, and ask 
the children to guess how many feet it contains. 4. Let one child 
measure it with the foot-rod, and thus find it contains 3 feet. 5. Explain 
that 3 feet = 1 yard, here giving the name *' yard.'* 6. Similarly show 
that 12 inches = 1 foot. 7. To more firmly impress these facts, set such 
mental sums as the folio wing i^*Ifa yard of calico cost Is., what roas tM 
price per foot f" " What is the cost of 1 foot of silk at 3d. an inch t " &o. 
8. When 1;he children are thoroughly acquainted with the number of 
feet in a yard, the number of inches m a loot, &c., let the whole table 
be drawn up on the Black-board, copied by the children, and leamt 
l^ heart. 

jN^,B. — The explanations given in the text do not pretend to describe 
absolutely the order in which the units were adopted, for that is open to 
much dispute ; all that is here endeavoured is to make the learning of these 
tables €U interesting as possible. With the history of the units further 
than this, we have no concern. « 
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Similafly, Solidity, or Cubic Content, is measured by means of solids, 
each face of which is a square. Such a solid is called a Cvhe, so that 
solidity is estimated in cubic inches, cvlicfeet, &c. 

In the accompanying diagram, let AB represent a yard divided into 3 
feet, of which AE is one, EF is another, and FB is the third. 




Then GH also is a foot, and is divided into 12 parts representing inches. 

Let ABCD be a square ; then it represents a square yard divided into 
9 square feetf of which GK is one, and BK another. It is evident that 
the square foot, GH, is divided into 144 small squares representing square 
inches. 

m 

Hence we gather that — 
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(L) 1 Bq. yd. = (3 X 3) «q. ft., <.«., " 3 «guarcd "• sq. ft. = 9 eq. a 
(2.) 1 sq. ft. = (12 X 12) sq. in., t.e., " 12 tquared ** sq. in. = 144 sq. in. 

If the whole figure represent a cubie yard of which AL is the diagonal, 
then it is clear that if BM be divided into three equal parts by the points 
N, P, then BF is one linear foot, HP is the diagonal of a cubic foot, and 
the cube AL contains (3 x 3 x 3, t.e.,) 27 such cubic feet. 

It ia alao dear that upon each of the squares in OK a small cube, called 
a cubic inch, could be placed, and that the cube HP contains (12 x 12 
x 12, {.«.,) 1728 such evbic inches. 

Hence we'gather that — 

(1.) Icub. yd. =(3 X 3 X 3) cub. ft., <.e., "3 cubed*' cub. ft, 

t.e., 27 cub. ft. 
(2.) 1 cub. ft. = (12 X 12 X 12) cub. in., ».«., "12 cvbed*" cub. in., 

i.e., 1728 cub. in. 

The Table of Square Measure (or Measure 

of Surfa^ce). 

144 Square Inches (sq. in.) =1 Square Foot (1 sq. ft) 

9 Square Feet = 1 Squabs Yabd (1 sq. yd.) 

30^ (t.e., 6} tquared) Square Yards = 1 Square Pole (1 sq. po.) 

40 Poles = 1 Rood.t 

4 Boods (or 4840 sq. yds.) = 1 Aobe.:]: 

The Table of Cubic Measure (or Measure 

of Sohdity). 

1728 Cubic Inches (cub. in.) = 1 Cubic Foot (1 cub. ft.) 
27 Cubic Feet = 1 Cubic Yabd (1 cub. yd.) 

36. Of the Englisli Table of Capacity. 

Although it is possible to estimate vine, beer, and other liquors by the 
table of Cubic Measure, it has been found more convenient to estimate 

* A number squared is the product found by multiplying that number 
by itself once, thus, five squared = 5 x 5 = 25. 

f Literally, a rod ; so called from the rod used in measuring. 

X Literally, afield. Cf. L. ^^ ager^* and our ** affriculiure.*' 

The acre is the unit usually employed in estimating the larger areas ; 
the square yard is generally employed for the smaller areas. 

E 
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them By another table oalled tTie Table of Capcusiip, the value of whooe 
principal unit is determined by that of the unit of Cubic Measure. This 
unit of capacity is the Qallon. By this measure also com, potatoes, &»., 
are measured. 

The Table of Capacity.* 

4 Gills or Noggins = 1 Pint (1 pt.) — ^* A painted or marked measure.'* 

2 Pints s 1 Quart (1 qt.)~* * A quarter of a gallon." 

4 Quarts = 1 Gallon (1 gal.)~From old Er. gaUm, a bowL 

2 Gallons = 1 Peck (1 pk.)-Cf. " pack.** 

4 Pecks = 1 Bushel (1 bush.)— lit. "a lUOe box.*' 

8 Bushels = 1 Quarter (1 qr,)'-The quarter of a ton of grain, 

6 Quarters » 1 Load. 

iT.JS.— 36 GalL = 1 Barrel. 



64 Gall, of Beer ) ^ tt v j 

63 Gall, of Wine / = ^ Hogshead, 



37. Of the English Table of Weight. 

Metals, and minerals, and some other things, are usually estimated by 
the following — 

Tables of Weight. 

1. Troy Weight. 

24 Grains (grs.) = 1 Pennyweight (1 dwt.) 
20 Pennyweights = 1 Ounce (1 os.) 
12 Ounces = 1 Pound (1 lb.) 

2. Avoirdnpoist Weight. 

16 Drams (drs.) = 1 Ounce (1 02.)—" TJie twdftk,** see " Inch.'* 

16 Ounces = 1 Pound (1 lb.) — Cf. L. pondus, weight; from 

pendOf to hang. 
28 Pounds = 1 Quarter (1 gr.) — ie., of a HundredtoeighL 

4 Quarters = 1 Hundredweight (1 cwt.)^ or 112 lb. 

20 Hundredweights = 1 Ton. 

N.B.—l lb. Av. = 7000 grains Trojf. 

* Cf. Capacious, capacitate, incapacitated, from L. eopio, to take or 
seize, 
t From the Fr. " avoir du poia,** to have weight. 
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38. Of the EngUsh "doth Measure." 

2i Inches = 1 Nail. 
4 Nails = 1 Quarter. 

4 Quarters = 1 Yard. 

6 Qoartera = 1 English Ell.— From A.S. dn, the arm, beeanse 

originally measured by the arm. 



II. OPERATIONS IN "WEIGHTS AND 

MEASURES." 

39. Of Bednction. 

In **Divi9%on of Money** we often found it necessary to convert sums 
of money expressed in terms of several denominations into an equivalent 
sum expressed in terms of one denomination only, as when £5, 168. was 
expressed as 116b. In ** MultipliccUion of Money" on the other hand, 
we sometimes had to perform quite the contrary operation, as when 116b. 
was expressed as £5, 16b. 

In all operations in ** Weights and Measures" we meet with oases of 
eonverHont similar to these, and the process by which the conversion is 
effected is called Reduction. 

As may be seen from the above examples, Reduction is of two kinds, vix. — 

I. To terms of a lower denomination, 

Sz. Reduce £3, 17s. to shillings. 
2l To terms of a higher denomination, 

Sz. Reduce 306s. to pounds and shillings. 

40. Of the Bule for Bednction to terms of a lower 
denomination. 

Ez. 1, Reduce £3, 6s. 7d. to pence. 

Here £1 = 20s. ; therefore £3 = (3 x 20)s. = 60s. 
And £3, 6s. = £3 + 6s. ; therefore £3, 6s. = (60 + 6)s. = 66s. 
Again Is. = 12d. ; therefore 66s. = (66 x 12)d. = 792d. 
And £3, 6b. 7d. = [£3, 6s.] + 7d. = 66s. + 7 

Therefore 66s. 7d. = (792 + 7)d. = 799d. 

Answer, 799d. 
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Upon such examples as this we base the following 

RULE FOR REDUCma QUANTITIES TO A LOWER DENOMINATION— 

Multiply the term In the hlfirhest denomination by the nnmher 
which expresses how many times the nnlt of this denomination 
contains the nnlt in the next lower denomination, and add to the 
product such units of the lower denomination as may be included in 
the given sum. 

Repeat this operation till the given quantity is expressed in terms 
of the required denomination.* 
Ex. 2. jReduce, hy the rule, 4 yd. 2 ft. 7 in. to inches. 

1st, Multiply 4 by 3 

4 yd. 2 ft. 7 in. "id ^dd 2 to the product, 

3 thus obtaining 14. 

12 ft. + 2 f fc. = 14 ft. 2nd, Multiply this 14 

_12 by 12, and add 7 to the 

168 in. + 7 in. = 175 inches. product, thus obtaining 

176. 
Ansvjer, 175 inches. 

« 
A more compendious form of stating this would be — 

4 yd. 2 ft. 7 in. Here the 2 ft. are added to the 12 ft. as the 

3 multiplication proceeds. In the same way, the 

14 ft, 7 in. are added, thus — 

Jt?. (4 X 12) + 7 = 65 ; set down 5 and caxiy 6. 

176 in. (1 X 12) + 6 = 17 ; set down 17. 

41. Of the Bule for Bednction to terms of a higher 
denominatioiL 

Ex. 8. Beduce 720 pence to shillings. 
(1.) This question might be set thus — 

" How many shillings are there in 720 pence f** 
Now, 12 pence make 1 shilling y so that we want to know 

* ' H(yw m4my times 12 pence is contained in 720 pence f ** 
And § 28 teaches us that this can be found by dividing 720 by 12. 
Now, 720d. -M2d. = 60. .'. Answer, CO shillings. 



* Before enunciating the rule, the teacher should lead his pupils to 
look into the working of several easy examples treated in the same 
manner that we have treated Ex. 1. above; and the rule should be 
obtained from the children by the teacher's inductive questioning upon 
these examples. 
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4. Seduce 1723 farthings to £, 8. d. 
Since 4f. = Id., we have 

1723f . = i^. = 430d. 3f . = 430}d. 
4 

Andy 12d. = li., therefore 

430d. = ^ s 35b. lOd. 
12 

.-. 430id. = 35i. lOJd. 

And, 20b. = £1, therefore 

35b.=:^ = £1,15b. 
.*. 358. 10}d. = £1, 158. 10}d., Anstoer. 

From an observation of the method pursued in these two examples, we 
azrive at the following 

RULE FOR REDUdNG QUANTITIBB TO A HiaHER 

DENOMINATION :— 

Divide the given quantity b; the number "wlilch ezpressee how 
many units of the given denomination make a unit of the next 
higher denomination. 

Repeat this operation tiU the given quantity is expressed in the 
required denomination. 

In each case the remainder (if any) will be of the same denomina- 
tion as the dividend firom which it arises, and will be so expressed in 
the answer. 

Ex. 5. Seduce, hy the Rule, 1645 lb. to cwt, qr. lb. 

(1.) Divide by 28-t.ft, gS I ^ 1 1645 lb. 
7x4. The 3x»ver is 3 seven I 4 | 235 times 7 lb. 

ponnds-ie., 21 lb. 58 times 28 lb. + 3 times 7 lb. = 

(2.) Divide by 4; the 2 4 j 58 qr. 21 lb. 

over is 2 qr. H cwt. 2 qrs. 21 lb., Ansvjer, 
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Examples in both kinds of Bednction.* 

Ex. 6. Reduce 31 far. 4 yd. to feet, and prove the antwer. 



31 fur. poles, 4 yd. 
40 



1240 poles. 

5i 3 I 20472 ft. 

'6200 = 5 times 1240 ^^1 ^24yd. 
620 = i of 1240 ^ 



Proof. 



11 I 13648 half yd. 



yd. ^20 = 5J times 1240 1240 poles 8 half yd . 

^®''®^°''®» 4,0 I 124,0 poles 4 yd. 

6824yd.=6820yd.+4yd. > 31 fu^. O poles 4 yd. 



20472 ft., Answer. 

Ez. 7. Reduce 463182 sq. ft. to acres, roods, dc, and prove the anstoer, 

9 sq. ft. I 463182 sq. ft. 

51464 sq. yd. 6 sq. ft. 

We want now to reduce 51464 sq. yd. to perches ; this is done bj 
finding how many times 30| sq. yd. is contained in 51464 sq. yd. — %.e., 
how many times (30| x 4, i.e.), 121 qiUtrters of a sq, yd, are contained in 
(51464 X 4, i.e.), 205856 qtiarters ofasq, yd. 

We find, by Diyision, that 121 is contained 1701 times in 205856, and 
35 are "over." This 170], then, represents 1701 perches, and the 36 
over signifies 35 quarters of a sq. yd. — i,e., 35 sq. yd. -ir 4 — i,e., 8 sq. yd. 
6 sq. ft. 108 sq. in. 

.*. 51464 sq. yd. = 1701 perches 8 sq. yd. 6 sq. ft. 108 sq. in. 
Therefore 463182 sq. ft— ie., 

61464 sq. yd. 6 sq. ft. =1701 perches 8 sq. yd. (6 + 6, ».e. ,) 12 sq. ft. 108 sq. in. 

•=1701 perches 9 sq. yd. 3 sq. ft. 108 sq. in. 

It now remains to reduce 1701 perches to roods, &e. 
4,0 1 170,1 perches ) Therefore, the whole 

4 IJ2 roods 21 perches V Anstffer is, 10 ac. 2 roods 2 p. 9 sq. 

lO acres 2 roods 21 perches. ) yd. 108 sq. in. 

* The teacher should point out that this Rule called ^* Reduction" hns 
nothing to do with ** Diminution.** To Reduce here simplgr means 
** otherwise to express,** **to convert into an equivalent,** 



OPERATIONS IN WEIGHTS AND MEASURES. 71 

The whole proceas of working is now ejdbibited below, together with 
the proof. 

9 1463182 «q. ft. 



30i 51464 sq. yd. + 6 sq. f i 



,^ , 11 1 205856 
121' ' 



Jill 
I 11 



1 I 18714 + 2 ) 35 qrs. of a «q. ) 8 sq. yd. 6 sq. ft. 108sq. in. + 
40 I 1701 + 3 ( yd. + 6 8q.ft. 5 "" 6 sq.ft. 
4 I 42 roods 21 perches = 8 sq. yd. 12 sq. ft. 108 sq. in. 

10 acres 2 roods. = 9 sq. yd. 3 sq. ft. 108 sq. in. 

Angwer, 10 acres 2 roods 21 perches 9 sq. yd. 3 sq. ft. 108 sq. in. 

Jtechiee 10 ac 2 r. 21 p. 9 sq. yd. 3 sq. ft. 108 sq. in, to »q, ft. 
4 

42 roods 
40 



1701 perches 

sg 

51030 sq. yd. = 1701 sq. yd.* X 30 

425 nq. yd. 2 sq. ft. 36 sq. in. = 1701 sq. y«L*-T- 4 
9 sq. yd. 3 sq. ft. 108 sq. in. = Remainder of the given 

By Addition, 51464 sq. yd. 6 sq. ft. quantity. 

9 

sq. ft., Answer— the origmal quantity. 



Exercise 16. 
Exercises in BednctioiL 

z. Reduce (proving each result) £3, 2s. 6d. to pence ; £100, 7s. 3d. to 
pence; £16, 14s. IJd. to farthings; 18s. OJdi to half -pence; £25 to 
farthings ; 101 guineas to half -pence. 

2. How maxtj fourpencea are worth £2; 17b.7 and how many ^reqpences 
in 9 times that sum ? 

* It might at first be supposed that this ought to be Fkbohes. Con- 
aider, however, thus — 

1 perch contains 30| sq. yd. 

*. 1701 perches contain (30^ x 1701) sq. yd. =(1701 X 30^) sq. yd. 

= 1701 sq. yd. x 3(ft. 
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3. How many half-crowns are equal in value to the sum of 31 five- 
pound notes, 26 sovereigns, 18 crowns, and 40 threepences? and how 
many f ourpenny buns could be purchased with them ? 

4. How many guineas would be worth as much as nine hundred and 
three sovereigns. 

5. How many baskets of oranges, at half-a^crown a basket, are worth 
75 barrels of beer at half-a-guinea each ? 

6. Reduce 2703 pence to iS, s. d. ; 82071 farthings to £, s. d. 

7. Reduce (proving each result) 71 yd. 2 ft. 7 in. to inches ; £3, Ss. to 
farthings ; 5 days 7 hrs. 30 min. to seconds ; 13 tons 27 lb. to lb. ; 13 
cwt. 2 qr. 13 oz. to drs. ; 13 half-guineas to sixpences. 

8. Reduce 14 fur. 2 p. 4 yd., to inches ; 2 ac. 3 r. 10 sq. yd. to sq. in. ; 
215 roods 103 sq. in. to sq. in. ; 171 cub. yd. to cub. in. 

9. Convert 3013 hrs. into wks. and hrs. ; 17000 seconds into wks. days 
and hrs. ; 91738 days into lunar months, wks. and days. 

10. Express 2 million linear inches in terms of higher denominations ; 
also 21073 ounces Av., and the same number Troy, 

11. How many glasses of wine, each containing 2 gills, can be filled 
from a hogshead from which 2 quarts have leaked? 

12. After a publican had sold 858 half pints of ale from a hogshead, he 
found it was empty. Had he drawn out more or less. than the hogshead 
ought to have contained, and how much? 

13. How many glass marbles, each weighing half an ounce, could be 
made from a ton and a half of glass ? and what would they be worth at 
2 for a farthing ? 

14. A reel of cotton contains 255 yards, how many times will it be 
wound round the reel which is one inch and a quarter in circumference? 

15. How many weeks, days, &c., will it take a clock to tick 2786400 
times if it ticks 43 times a minute ? 

16. A patchwork quilt contained 1156 stars, and each star contained 7 
small hexagons. The size of two such hexagons being 1 nail {doth 
measure), express in ells, qr., and inches the size of the quilt. 

17. How much dishonest profit would a publican make in a week sup- 
posing that he served 213 persons a day with a quart of beer each, the 
measure being 1 gill shorfe in every three quarts, and the price of a quart 
of beer being 6d. ? 

18. When the Income-tax was 3d. in the pound, a clerk found his 
salary for the year was reduced by £38, 17s. 3d. ; what must his annual 
income have been ? 
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42. Of CompoTind Addition and Multiplication. 

The reasons of the following roles have been sufficiently explained in 
Arts. 19-32. 

(1.) BULB FOB COHPOUND ADDITION— 

HaTlnff arranged the given quantities, so that In each case the 
terms of the same denomination form a vertical cdnmn, find the 
snm of the numbers In the right hand colnnm, reduce the sum to 
terms of its own and the next higher denomination, set down the 
units of the present denomination beneath its own vertical colunm, 
and add the units of the higher denomination to the sum of the 
imits in the next vertical column. 

Proceed In the same way with aU the columns. 

(2.) RULE FOB COMPOUND HULTIPUCATION-- 

Having placed the multiplier under the lowest term of the multi- 
plicand, multiply the given units in this term by the multiplier, 
and, having " reduced ** the product as In Compound Addition, put 
down the units of this denomination and carry the units of the 
hlglier denomination to the next product. 

Repeat this operation with each term of the multiplicand. 



Add together SI j^ 2 ft. 3 in. ; 17 yd. 1 ft. lOin. ; 2ft. 7in.; 101yd. 
9 in. ; multiply the eum by 8, and reduce the product to inches, 

yd. ft. in. yd. ft. in. 

31 2 3 1211 2 4 
17 1 10 3 

2 7 



101 9 



3635 ft. 
12 



ByAddUion, 151 1 5 43624 in. By Reduction. 

By MuUiplicaiion, 1211 2 4; Ansioer^ 43024 in. 

N'.B, — ^The latter part of this snm might have been worked thus — 

151 yd. 1 ft. 5 in. = 5453 in. By Reduction, 

8 

By Multiplication, 43624 in. Answer, 
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43. Of Oomponnd Bnbtraction and DivisioiL 

(1.) BULB FOB COMPOUND SUBTBACTION *— 

BaVlnff placed the less number Mlow the greater, in 8n<di a manner 
that units of the same denomination may be In the same yertleal 
oolnniTi, subtract, if possible, the subtrahend in the right-hand 
column from the corresponding minuend, and set the remainder 
beneath the subtrahend. If, however, the subtrahend exceed the 
minuend in any denomination, add to this last as many units as form 
one unit of the next higher denomination, from the sum talce the 
subtrahend, and set down the remainder, carrying ONE to the next 
subtrahend. 

Bepeat the process with each vertical column, proceeding always 
from HgTU to left. 

(2.) BTJLB FOB COMPOUND DIVISION-- 
Arrange the divisor and dividend as In Simple Division ; then— 

a. If the dvoitor he a concrete quantity, reduce both it and the 
dividood to terms of the lowest denomination which is contained in 
either of them, and then divide as in Simple Division ; but— 

b. If the dwieor be an abstract number find how many times the 
number In the highest denomination of the dividend contains the 
divisor, set the result in the quotient, and reduce the remainder and 
the number In the next denomination lower, to units of this lower 
denomination, and perform the same process as with the last deno- 
mination, and proceed similarly with the remaining terms of the 
dividend. 

Ex. 1. Find the difference between 12 tons 1 qr. 4 lb. and 13 tons 17 owt. 

1 qr. 16 lb. 7 02.; and find how many timee 2 qr. 16 oz. can be taken from 

theanvwer, 

tons. cwt. qr. lb. oz. 

13 17 1 16 7 

12 1 4 

By Subtraction, 1 17 12 7 

By Seduction, 1 ton 17 cwt. 12 lb. 7 oz. = 6W03 oz. 
and 2 qr. 15 oz. = 911 oz. 

Now 66503 -=- 911 = 73. Answer, 

* It should be noticed that these rules describe strictly the processes 
not only of the Compound but also of the Simple Kales, where, instead of 
dealing with yards, feet, inches, &o., we deal with huncbreds, tens, 
units, oc. 
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Ex. 2. MuUiplp 2 m. 3 far. 7 p. 3 yd. &s( 1031, and prove ike result, 

m. fur. po. yd. 

2 3 7 3 

10_ 

23 7 35 2is lOtimei. 
10 
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239 6 34 3 » lOOtimei. 
10 



2398 4 25 2^ = 1000 times. 

71 7 26 2 = SOtimei. 

2 3 7 3= Itime. 

Bp MtdHpHecaion, TMZ 7 19 3 =1031 times. Anxatr. 



l^BOor. By Divition, 

m. for. po. yd. 
1031)2472 7 19 2 (2 m. 3 fur. 7 po. 3 yd. 



2062 

410 
8 

3287 
3093 

194 

40 

7779 
7217 

562 

2812 
281 

3093 
3093 



The original multiplicand. 



Ex. 3. FiTid the difference between 21 fur. 1 ft. 7 in. and 3 fur. 7 po. 
5 yd. 2 ft. 1 in. 



21 f. 
3f. 



Opo. yd. 1ft. 7 in. 
7po. 6 yd. 2 ft. 1 in. 



In the yardSf we have 5 in the subtra- 
hend, aod in the minuend. Borrowing 
1 pole, we have then 6 in the subtrahend 17 f . 31 po. 5 yd. 2 ft. 6 in. 
and 5^ in the minuend. In such a case 

as this it is better to borrow 2 poles (instead of 1) thus obtaining 11 in 
the minuend. After subtracting, 2 (instead of 1) must be carried. 
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Exercise 17. 
Exercises in Componnd Additioiir 

I. Find the sam of £80, ISs. 2^d., £2001, 10s., £7004, Os. 6d., 198. Ojd., 
£1, 7s. lOd., £91621, 38. Ijd. 



(2.) 


(3.) 


(4.) 


(s.) 


oz. dwt. gr. 


oz. dwt. gr. 


tons. cwt. qr. 


tons. cwt. lb. oz. 


21 3 10 


701 16 14 


1017 13 2 


73 12 90 10 


9 17 21 


8 19 


840 16 3 


205 17 100 13 


16 9 3 


5670 12 6 


9 4 


17000 3 84 


805 10 17 


39 17 10 


5000 17 1 


916 10 31 15 


30 19 20 


140 13 16 


91 2 


2018 19 11 


6 18 13 


10 


415 2 


103 7 



6. How many seconds are there in the sum of 25 hr. 4 min., 3 days 

6 hr. 2 min., 31 min. 16 sec, 1 week 1 day 3 hr. 2 sec. 7 

7. What is the total length of a railway which is divided into seven 
distinct parts of the following lengths — 12 miles 5 fur., 30 miles 7 fur. 
13 po., 19 miles 17 po., 28 mUes 6 fur. 2 yd., 21 fur. 19 pa, 163 fur., 

7 fur. 19 po., and 201 miles 3 fur. 30 po. ? 



(8.) 


(9.) 


(10.) 


(".) 


yd. ft. in. 


ac. r. po. 


ao. r. po. yd. 


lb. oz. dwt. gr. 


13 2 7 


203 1 9 


1361 2 17 3 


103 10 19 17 


400 1 10 


70 3 12 


970 16 28 


64 3 21 


1621 9 


149 38 


28 3 29 17 


2018 11 19 16 


3 2 11 


76 19 


500 1 27 14 


644 9 3 23 


6 3 


465 3 27 


48 2. 36 17 


20 10 17 16 


16 4 


92 2 16 


2 6 


109 10 3 22 





(12.) 










(13.) 








(i4«) 




tons. 


cwt. 


qr. 


lb. 


oz. 


lea. 


m. 


fur. 


yd. 


ft. 


m. 


sq. yd. 


sq.ft. 


sq.in. 


19031 


3 


1 


6 





27 


1 


7 


2 





10 


1700 


3 


100 


72 


17 





23 


10 


301 


2 


3 





1 


11 


2083 


7 


43 


109 


16 


2 


18 


7 


38 





6 





1 


11 


907 


2 


67 


4570 


9 








13 


28 








4 


2 





13017 


6 


93 


28 





3 


20 


14 


199 


2 


7 


5 


1 


7 


48 


3 


107 


516 


12 


2 


18 


10 






3 


2 


1 


3 


707 


8 


31 


27 


14 





10 


12 




2 


2 


3 





10 


43 


5 


89 




13 


1 


17 


12 


2000 


1 


6 


1 


2 


9 


76808 





143 
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15. How old was a man, josi discharged from prison, who was 6 yr. 5 
months old when sent first to school, remained there 3 yr. 9 months, and 
then disappeared for 1 yr. and a half, at the end of which time he was 
sent to a reformatory where he stayed 7 yr. and 7 months, and leaving 
that institution was convicted of several robberies and sentenced to a con- 
tinuous imprisonment of 3 months for a petty theft, and 4 yr. for burglary f 

16. At a tea-party there were 4 cakes made, weighing respectively 7 lb. 
10 oz. 11 dr., 13 lb. 5 oz. 9 dr., 12 lb. 10 oz., and U lb. 13 oz. 7 dr., what 
was the weight of all that cake ? 

17. There were also 5 urns of tea used, one urn contained 5 quarts, the 
second contained 1 quart 1 pint more than the first, the third contained 
as much as the two first together, the fourth as much as the second and 
third together, and the other contained 2 quarts. How much tea was 
provided for that party? 



Exercise 18. 
Exercises in Compound Multiplication. 

I. Multiply £17649, 138. 7Jd. by 9, 64, 13, 69, 101, 177, 3006, 17403. 
a. Multiply 18 tons 7 cwt. 16 lb. 3 oz. by 11, 7, 36, 91, 108, 448, 1817. 

3. Multiply 27 lb. 6 oz. 19 dwt. 17 gr. by 13, 19, 29, 27, 46, 107, 703, 2408. 

4. Multiply 6 yd. 2 qr. 2 nails by 47, 59, 64, 18, 576, 4061. 

5. Multiply 27 wk. 3 days 19 hr. 26 min. by 18, 907, 4376, 80079. 

6. Multiply 183 bush. 3 pk. by 72, 81, 65, 86, 390, 706, 5080. 

7. Multiply 7 gal. 3 qt. 1 pt. by 96, 108, 121, 270030, 16007. 

8. Multiply 4 ac. 2 r. 17 po. by 48, 87, 69, 509, 7017, 8080. 

9. Multiply 17 sq. yd. 2 sq. ft. 93 sq. in. by 10, 807, 276, 14309. 

10. Multiply 208 cub. yd. 10 cub. ft. 191 cub. in. by 1603, 2807L 

II. Multiply 17 lea. 2 m. 3 fur. 12 po. 2 yd.^by 60, 19, 2800, 5670. 

12. If 5 lb. 12 oz. of bread be served out to each man in an army of 
18000 men, what amount of bread would be required? 

13. When the Prince of Wales was married, a school of 341 children 
were supplied with favours by their cl^gyman ; if each favour contained 
1 yd. 7 in. of ribbon, how much ribbon was consumed in making a suffi- 
cient number of favours to supply each child with one ?^ 

14. A gentleman gave 2 cwt. 3 qr. of coal to each poor person \n his 
parish at Christmas. If 50 men and 47 women received his gift, how 
much coal did he give away? and what was its value at Is. 3d. per cwt ? 
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15. How mnch cloth will be required to make suite of clothes for 1500 
soldiers if each suit contains 6 yd. 3 qr. 2 nails? 

16. An estate is cnt np into lots for building houses, provided each 
with 1 rood 13 poles 19 sq. yd. of garden. Each house stands on 22 poles 
17 sq. yd. of ground, and has also, beside the garden, a court containing 
7i poles of ground. It was found that 399 such houses, each with its 
garden and court, could be arranged out of the estate ; how laige was it? 

17. What is the weight of 4k)al in a train which consists of 17 trucks, 
each truck containing 9 tons 17 cwt. 47 lb. ? and what is the total weight 
the engine has to move, supposing that, on an average, each truck weighs 
4 tons 16 cwt. 107 lb., and the engine and tender 23 tons 17} owt. ? 



Exercise 19. 
Exercises in Compound Subtraction. 

z. Find the difference between £1737, 10s. 4d. and £1800, Is. 

2. How much remains when £706^ 19s. 0}d. has been taken from 
£1300? 

3. By how much does 101 yd. 2 ft. 7 r^ fall short of 230 yd. 3 in. ? 

4. How much musfe be added to 47 ton 12 cwt. 1 qr. 16 lb. to make it 
91 tons 3 qr. ? 

5. By how much does 140 lb. 6 oz. 3 dwt. 4 gr. exceed 29 lb. 10 oz. 10 
dwt. 10 gr. ? 

6. How many cubic inches must be added to 3 cub. yd. 7 oub. ft. 39 
cub. in. to make it 19 cub. yd. 2 cub. ft. 13 cub. in. ? 

7. The area of a parlour being 106 sq. yd. 91 sq. in., by how many sq« 
in. is it less than that of a drawing-room whose area is 213 sq. yd. 3 
sq. ft. ? 

8. One piece of land containing 17 acres 3 r. 14 po. 5 yd. was exchanged 
for a sum of money and 9 acres 3 r. 27 po. 6 yd. of land. For how much 
land did the money exchange ? 

9. From 21 tons 3 cwt. 961b. take 14 tons 17 cwt. 3 oz. and reduce the 
result to ounces. 

10. Multiply 3 days 21 hr. 14 see. by 73, and subtract the product from 
a year of 365 days. 

11. If a horse and carriage be together worth 104} guineas, of which 
the horse is worth 783 half-crowns, what is the value of the carriage ? 

12. There are two blocks of granite, one containing 23 cub. yd. 14 oub. 
ft., the other being smaller ; if the difference between their sizes is 94631 
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cub. in., what is the lize of the emaller one? and how many onb. in. of 
granite are contained in the two together ? 

13. The total length of 4 pieoes of ribbon is 309 yd. ; if one piece con- 
tained 17 yd. 3 nL 1 in., a second 103 yd. 2 qr. 2 nl., a third 23 yd. 2 in., 
what was the length of the other? 

14. Multiply 7 qr. 6 bush. 3 pk. by 41 ; increase the product by 191 qr. 
3 bush., and subtract the sum from 650 qr. 1 pk. 

15. If the price of 17 cwt. 39 lb. of coal be 20b., how much coal was 
purchased for £89 ? If one waggon canning 4 tons 17 cwt. never reached 
its destination, how much of this coal was actually deUvered? 

z6. Find the value of — 

a, (2 tons 10 cwt. 1 qr. - 17 cwt. 17 lb. 1 oz.) x 19. 

6. (13 lb. 13 oz. 11 dr. - 3 lb. 13 dr.) x 47. 

c (271b. 14 dwt. - 19 lb. 3 oz. 16dwt. 4gr.) x 90ia 

d, 60 qr. 5 bush. 1 gaU. - (2 bush. 1 galL x 73). 

e. (208 days 14 min. 3 sec. x 793) ~ (25 days 17 sec. x 4019). 

/. The difference between (3 ac. 2 r. 27 po. 27 sq. yd. 4 sq. in. x 306/ 
and 1000 acres + 1000 roods + 2000 sq. yd. + 1700 sq. in. 

g. (29 ells 3 qr. 3 nl. 2 in. x 51) reduced by 9 ells 2 qr. 2 nL, after 
being increased by 20 ells 4 qr. 3 nL 2 in. 



Exercise 20. 
Exercises in Oomponnd Division. 

1. Divide £17614, Os. 9id. by 7, 9, 32, 65, 87. 

2. Divide 57974 yd. 1 ft. 9 in. by 3, 7, 5, 11, la 

3. Divide 177458 t. 10 cwt. 141b. by 9, 6, 7, 13, 41. 

4. Divide 27081 ac. 1 r. 27 po. 19 sq. yd. by 7, 5, 31, 29, 605. 

5. Divide 5081 gaL by 79, 43, 62, 9009. 

6. Divide 31 yr. 149 days by 703, 51, 62, 84. 

7. Divide 2000 Eng. ells 3 qr. 1 nL by 75, 89, 307. 

8. A party of 5 miners having discovered 73 oz. 12 dwt. 2 gr. of gold, 
what will be the share of each ? 

9. A hall, containing 418 sq. yd. 108 sq. in., is paved with 5017 square 
tiles, what is the size of each tile? 

la A man purchased a house with the savings of three years. The 
price of the house was £120, and the cost of conveyance came to £3, 3s. 9d« 
How much must he have saved per day to have laid by exactly enough? 
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11. The combined weight of fifty-nine blocks of granite being one hnn* 
dred and sixty-five tons, what is the weight of each ? 

12. A field of 3 acres and a half being divided into 38 equal allotments, 
how much land is contained in 17 of them ? 

13. A boy, leaving home for school, received from his father £3, 4s. l^d. 
Out of this he had to pay 78. lOd. for travelling expenses, and then had 
sufficient remaining to provide him with 9|d. per day for pocket money. 
How many days was he at school? 

14. If a furnace consumes 1 ton 17 cwt. 21 lb. of coal per week, how 
many days will it take to consume 200 t. 16 cwt. 28 lb. ? 

15. Two railway stations are exactly 17 miles apart, and it is found 
that between them there are 680 telegraph poles; what Is the average 
length of wire between these poles ? 

16. How many workhouse girls could be supplied with new dresses 
from 278 yd. 2 qr. 3 nL 1 j in. of print, if 6 yd. 3 qr. 2 nl. 2 in. are required 
for each dress ? 

17. How many times may 23 bush. 3 pk. 3 qt. be taken from 167883 
bush. 3 pk. 3 qt. ? 

18. How many gallons of rum, at 7s. 3Jd. each, can be purchased with 
£33, 3s. 6id. ? 

19. If 13 lb. of sugar be worth 1 lb. of tea, how many lb. of tea are 
worth as much as 39 casks of sugar, each containing 3 qr. 19 lb. ? 

so. By what number must 31 miles 3 fur. 99 yd. be multiplied to make 
it 2420 miles 1 fur. 143 yd. ? 



CHAPTER IV. 

ELEMENTARY MENSURATION. 
44. Of the Mensuration of Plane Rectangnlar Sorfaces. 

It has been explained (§ 35) that surface is usually estimated in square 
yards f square feet f &c. Kow, there are two ways of finding the number 
of square yards, &c., that are contained in any given area, viz. — 

1st. By actual measurement with a square yard or some other unit of 
Square Measure ; and, 

2nd. By finding the product of its lenath and breadth. 
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Ez. A piece of carpet is 8 yards long and 5 yards wide; how many 
square yards of carpet does it contain f 

Let AB represent 8 yards, 
and AO 5 yards. 
Then, 

(1.) By actual counting of 
the squares, we find that 
there are (8x5, i.e.), 40 
squares ; in a word the 
carpet contains 40 square 
yards. 

(2.) By considering that 
the whole carpet, ACDB, 

may he divided into Five 

eqnal strips, of which AEFB D 

is one, each strip containing 

8 squares, and each square heing a square yard — f.«., AEFB contains 
8 square yards, and therefore the whole figure ACDB contains (8 square 
yards x 5, t.e.), 40 square yards. 

Hence the reason of the following Rule : — 

BnLB.~To find the area of any refirnlar reotangnlar* Burfaoe, 
exprees Its length and breadth in nnlts of one denomination of lengtb, 
multiply the nnlta In the length by the nnlts In the hreadth, and the 
product l8 the answer expressed In oorrespondlnff units of Square 
Keasure. 



1 


2 


3 


4 


5 


6 


7 


8 


2 
3 




















4 




5 

















How many square feet of timber are required for a platform whi^ 
if 21 yd. 2 ft long and 10 yd. 1 ft. wide? 

By the Rule.— ^mi = Length x Width = 21 yd. 2 ft x 10 yd. 1 fts 
65 ft X 31 ft = 2016 sq. ft., Answer. 

N,B,^Bmce the Abea = Length x Bbeadth, it follows that, if any 
two of these be given, the third may be found, for, 

(1.) By the Rule, the AsEA = Length x Breadih; 
(2.) The Length, therefore = Area -r- Breadth ; and 
(3.) The Bbeadth = Area -~ Length. 

* A Rectangle is a four-sided figure of which all the angles (i.e., comers, 
from L. anguLus) are right angles— 4. e., such comers as are found in a 
square. 

F 
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45. Of the Mensuration of Plane Rectangnlar Solids. 

It has been shown (§ 35) that solidity, or cubic content, is usually 
estimated in cubic feet and cubic inches. It is not possible, however, 
always to find the cubic content of a body by actual counting of the 
number of times it contains a given cube ; indeed, the usual method is 
to measure separately the length, breadth, and thickness of a given body, 
and from these arrive at its cubic content by finding their continued 
product. 

Ex. Ahlock of stone m 6ft. long, 4It. high, andStt. thick, hm mmy 
cvJ), ft, does it contain t 

Let the accompanying 
figure represent the block of 
stone. 

Then it is clear that its 
front face, ABCD, contains 
(6 X 4, t.e.) 20 sq. ft. 

It is also clear that, if the 
block of stone be sawn down 
through the point E,* the 
front piece may be again sawn 
up into 20 smobU cubes, having 
for their respective faces the 
squares numbered 1 to 20. 
In a word, the front piece 
would contain 20 cubic feet 
of stone. 
But it is also evident that the whole block contains Thebb such slices 
of stone as the one we have been considering ; therefore the whole block 
contains (5x4x3, t.e.), 60 cubic feet of stone. 
Hence the reason of the following Rule : — 

RULE.— To find the content of any regular rectaTignlar solid, 
express Its length, breadth, and thickness as units of tbe same denomi- 
nation of len^h, and find their continned prodnct. The result will 
be the content of the solid e^Qtreseed in terms of the correspondlnc: 
nnit of Cubic Measure. 



^ 


^ 


' y y y / 


7 


y y y y / 


/ 


3 

/ 

/ 
/ 

/ 


^ y^ y y / 


4 


/ 

/ 

/ 


1 


a 


3 


4i 


5^ 


> 

/ 
/ 


10 


9 


8 


7 


e 


a 


12 


13 


i# 


15 


20 


19 


18 


n 


16 


1/ 


B 








C 





* An intelligent teacher might illustrate this to his pupils by a piece 
of soap, which he might actually cut up into cubes before their eyes. 
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Ez. How many cubic feet of air art cotUained in a room vhieh ii 31 ycL 
long, 15 yd. 2 ft. widCy and 19 ft ?ii0h f 

By tbe Rule.— (Tu&ic Content = Lenffth x Breadth x Height 

= 31 yd. X 15 yd. 2 ft. X 19 ft. 
= 93 ft. X 47 a X 19 ft. 

cub. ft., Answer, 



ilT.J?.— Since the CuBio Content = Length x Breadth x Thickness, it 
follows that, if any three of these be given, the fourth may be found ; for 

(1.) The Cubic Content = Length x Breadth x Thickneu, 

(2.) The Length, therefore = Cl^^o Content* 
^ ' Breadth x Height 

(3.) The Bbeadth = C^^c Content 

w; xiic x^Euu^ Length x Height 

(4.) The Height ^ Cubic Content 

^ ' '^"^^ Length X Breadth 

46. Of the Measurement of ParaUelogranu and 
Triangles. 

(1.) A ParaUelofirrajn is a four-sided figure whose opposite sides never 
meet, though produced ever . ^ 

so far both ways. r 

From the accompanying 
figure it is clear that the area 
of the iMtrallelogram ABCD 
is the same as that of the rect- 
angle EBCF; hence the rea- 
son of the following Rule :— ^ 





RULE.— To find tbe area of a ParaUelogrram, express Its Jsngtb. 
and perpendicnlar height in tenns of the same nnit of length, and 
find their product, which will be the answer expressed In terms of 
the corresponding nnit of Sqnare Measure. 

* It may be noticed that when either Abea or Ctmio Content are 
given, they are always used as the dividend, the remaining given terms 
being always divisors. It is, of course, much better te depend upon an 
understanding of '* ^A« reason why.** 
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Ex. Find the a/tea of a paralldogram the length of which w 2 fi, 9 in. 
and the height 1 ft. 7 in. 

By tlie Rule. — Area = Length x PerpcndicvjUvr Height 

= 2ft. 9in. X 1ft. Tin. =33 in. x 19 in. 
= 627 sq. in., Answer, 

(2.) A Triangle is a figure bounded by three sides (or, more properly, 

containing three angles). 

In the accompanying figure, it is 
evident that, 

a. The triangle APC is one-half the 
rectangle AFOE ; 

&. The triangle AFB is one half the 
rectangle AFBD ; 

And that, therefore, 
The whole triangle ABO is one-half the whole rectangle DBGE. 
Hence the reason of the following Rule :— 

RULE.— The area of a triangle being one-half that of the paraU^Io- 
gram which has the aame base and the same height; to find the 
area of a triangle, reduce Ita base and height to units of the same 
denomination of length, multiply the results together and divide 
the product by 2; the quotient will be the area of the triangle 
expressed in corresponding units of Square Measure. 

Ex. How many squa/re feet qf land a/re contained in a triangular jiot 
whose hose is 31 yd. 1 ft. and perpendicular height 10 yd. ? 

BytheRule.-Area = ^^y^>^^^^^^Qy^' = ^^^'^^^' 

= 2820 Bq- ft- = 1410 sq. ft., Answer. 
2 



Exercise 21 
Exercises in Elementary Mensuration. 

1. Sow many square feet are contained in a room which is 35 feet long 
and 27 feet wide? 

2. How many acres of grass are contained in a rectangular meadow 
which is 1080 yd. long and 121 yd. wide? 
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3. In a schoolroom which is 39 yd. wide and 104 yd. long, how many 
children can be provided each with 8 sq. ft. of space ? 

4. What is the cost of painting the walls of a room which is 17 yd. long, 
15 ft. high, and 5 yd. 2 ft. wide at 3s. per sq. ft., after allowing for a 
doorway which is 7 ft. high and a yard wide, and for a large window 
which occupies 38 sq. ft. ? 

5. How many cub. in. of earth are removed to make a ditch 17 yd. 
long, 1 yd. and a half wide, and 5 ft. deep? 

6. If a cub. yd. of coal weigh 1 cwt., what is the weight of a large 
block of coal which is 17 yd. long, 8 yd. wide, and 3 yd. and a half 
thick? 

7. If 3 cub. ft. of iron weigh 1 ton, what is the weight of a large mass 
of iron measuring 13 ft. in length, 4 ft. in thickness, and 1 yd. in width? 

8. If a miner can remove 15 cub. yd. of coal per week, how many days 
will he be occupied in excavating a square cavity whose height is 5 yd., 
and whose side measures 105 ft. ? {N.B.—6 days = 1 working week). 

9. What is the value of a piece of timber 9 yd. long, 2 yd. wide, and 
7 ft. thick, at Is. 3|d. per 3 cub. ft. ? 

la How many square feet of lead are required for a roof, in the shape 
of a parallelogram, all of whose sides are of one length, viz,, 17 ft., and 
whose opposite sides are 7 ft. apart? 

11. The base of a triangle being 13 ft., and its height 3 ft. 6 in., ex- 
press its area in sq. in. 

12. A corner plot of land contained exactly an acre ; the length of its 
base being 242 yd., what was its width? 

13. How many square feet of boards are required for the wainscot of 
a room which is 29 yd. long and 17 yd. wide, if the wainscot is carried 
round the room 2 ft. high? 

14. How many bottles, each containing 7 cub. in. of water, can be 
filled from a tank which is 2^ yd. long, 7 ft. broad, and 5 ft. 8 in. high, 
and is half filled with water ? 

15. A pile of bricks was found to be 14J yd. long, 22 ft. wide, and to 
contain 45936 bricks. How high was the pile if each brick was 1 ft. long, 
5 in. wide, and 3 in. thick ? 

16. A gentleman went to buy a piece of ground in the shape of a 
parallelogram. He found that its length was 51 paces, and the owner 
assured him that it contained exactly 308 sq. yd., which, however, was 
162 sq. in. less than its real size. In how many paces could the gentle- 
man step across it if a square, having one of his paces for its side, con- 
tains 783 sq. in. ? 
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CHAPTER V. 

THE GREATEST COMMON MEASURE AND 
LEAST COMMON MULTIPLE. 
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47. Definitions. 

In § 20, N,B,, it has been noticed that iht product of any two given 

numbers is the same whichever of them is taken as the multiplier — e.ff^ 

6x7 = 7x6; 8x6 = 6x8, &c. 

This trath may be illnBtrtfted by 

the accompanying diagram, which 
contains 28 squares — i,e,, 4 times 7 
squares if counted horizontallp, or, 
7x4 squares if counted perpendicu- 
larly; from which it follows that 4 
can Seven times be taJeen from 28, 
and that 7 can FouB times be taken 
from 28 without remainder in either 
case. We generally express these 
facts by saying that — 

(1.) Four and Seven are each contained in 28 an exact number of times; 

(2.) Twenty-el^rht contains both 4 and 7 an exact number of times; or, 
Twenty-elglit can be exactly divided by 4 and by 7. And it may be 
added that — 

(3.) When a number will divide another number without rejnainder, the 
■first is said to be a Measusb of the second, and the second is said to be a 
Multiple of the first. 

Thus, 4 and 7 and 2 are each Measures of 28, and 28 is a Multiplb 
of each of these. 

(4.) When one number is a measure of another the first is said To 
Measuse the second, . 

Thus, 2, 4, 7 each Measube 28. 

(5.) When one number wiU divide each of two or mare numbers without 
remainder^ it is said to be a Common * Measure of these numbers. 

Thus, 7 is a measure of 28, of 35, and of 77 ; it is therefore a Common 
Measure of 28, 35, and 77. 

* Cf. Comm/cm property, comman land, commjon cause, &c. 
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(6.) The grecUett nwnher whUh is a common measure of two or m/yre 
numbers is caUed their Gbeatest Common Measube. 

Thus, 2, 3, and 4 are each eom/mon measures of 144 and 360, but 72 is 
their Greatest Common Measure. 

(7.) When one number can he measured {i.e., exactly divided,) hy two or 
more numbers, it is said to be a Common Multiple of these numbers. 

Thus, 72 is a Common Multiple of 2, 3, and 4. * 

(8.) The least number which is a common multiple of two or m4>re numbers 
is called their Least Common Multiple. 

Thus, 144 is a common multiple of 8 and 9, but 72 is their Least 
Common Multiple. 

(9.) The prodnct of two given numbers always farnlsheB a mul- 
tiple of these numbers. 

This is evident from the diagram given above. 

It should now be explained that — 

(10.) The two or more numbers which are multiplied together to form a 
product, are called its Factors, 
From which it follows that— 

(11.) Every product stands to its factors in the relation of a multiple to 
its mauures. 

Thus, 91, whioh is the product of 7 snd 13^ is really a multiple^ of which 
7 and 13 are the metisures. 

"We may now add that— 

(12.) A Composite Number is one which is the product of two or more 
numbers. 

Thus, 28 is a Composite Number because it is the product of 7 and 4. 

Hence every multiple is a composite number, 

(13.) A Prime Number is one which cannot be resolved into factors — £.€., 
a number which is not exactly divisible by any number besides itself and 
unity, 

(14.) If umbers which have no common measure but unity are said to be 
Prime to each other.* 

Thus, 6 and 35 are Prime to each other, because neither 2 nor 3, the 
measures of 6, is a measure of 36. 

* To test the pup»ils' apprehension of these definitions, and more firmly 
to fix them in their nunds, the teacher would do well to require the 
children (L) to furnish many examples illustrating each definition, (2.) 
to state eacu definition in other words, (3*) to leam the above definitions 
by heart. 
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48. Of the Bnle for finding the Greatest Oommon 
Measure— G.0.1UL— of two or more giyen numbers. 

Bef OTe entering upon the discoyery of this Bole, it will be neoeeBary to 

become acquainted with a pro- 
position which may be appre- 
hended from a study of the 
accompanying diagram. 

Let AB represent Six, and 
BC Twenty-one. 

It is plain, from the fignre, 
that AB containfl 2 fhrees, and 
BC 7 tlirees; it follows that 
3 is a common measure of the 
given numbers AB and BC. 

But AD is the Sum of these 
given numbers, and the figure 
shows dearly that this Bum is 
composed of threes ; it follows 
that— 

(1.) A Common Measure oj 
any two gwen numbers is a mea- 
sure also of their Sum. 

Further, in the figure, oB is 
equal to AB ; therefore EC is 
the DiFFERBNOE between AB 
and BC, and this difference is also composed of threes ; it follows that— 

(2i) ^ Common Measure of any two given numbers is a measure aZso of 

lActr DiFFSRENOE. 

Again, AJ* is clearly equal to twice AD, and AG to thrice AD, so that 
AF and AG are each Multiples of AD— t.e., of the Sum of the given 
numbers AB and BC. 

But AF and AG are each composed of threes ; it follows that — 

(3.) ^ Common Mecaure of any two given numbers is a measure also of 
any Mui/nPLB of theib Sum. 

Lastly, oF is clearly equal to twice EC, and aO to thrice EC, so that 
aF and oG are each MmjnPLEB of EC— t.e., of the difference of the given 
numbers AB and AC. 
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But dF and aQ are each composed of threes; it follows that — 

(4.) A Common Measure of any two given numbers is a measure also of 
any Moltiplb of theib Diffebskob. 

These results * will be immediately found useful. 

Ex. 1. Let a he required to find the G. C. M, of 747 and 1079. 

We know that any number which measures 747 .and 1079 must also 
measure their difference— i,e.f 332, and also (332 x 2, i.e.,) 664, which is a 
multiple of this difference. 

Therefore, any number which measures 747 and 1079, must measure 
also 664. 

But, any number which measures 664 and 747, must measure also their 
difference — i.e., 83. 

So that any number which measures 747 and 1079, must measure also 
664 and 83. 

Kow, 664 is found, by Division, to be a multiple of 83 ; therefore 83 
measures 664 and itself, and therefore measures also 747 and 1079. 

But, 83 is evidently the greatest measure of itself; therefore it is the 
Q. 0. M. of the given numbers 747 and 1079. 

This method of finding the G. G. M. suggests the following 

BULB FOB FINDINa O. 0. M. OF TWO OIVEN NtTMBBBS.— Divide 
f&e greater number by tbe less ; if tbere be no remainder, tbe less 
number Is the O. G. BL ; bnt, if tbere be a remainder, divide the first 
divisor by this remainder ; if tbere still be a remainder, divide tbe 
first rema^der by this second remainder. Continue this process till 
a remainder is found which divides the last remainder exactly. 
Tliis last divisor Is the O. C. H. 

As an iUustration of this rule, take the above example. 

Bz. I. Find the G. C. M. of 747 and 1079. 

747)1079(1 
747 

332) 747 (2 Therefore 83 is the G. O. M. of 747 and 1079. 

664 

83) 664 (8 

664 Answer^ 83. 

* The teacher should draw similar diagrams to show that the rule 
holds good when the Common Measure is 5, 6, 7, &c., and should put 
such questions as tlus : " Four measures 12 and 32, therefore it 
measures ?" 

The children answer 44, 20, &c., applying each case of 'the above rule. 
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Ex. 2. Find the G, O, M. of Z72, 558, and 961. 

Iflt We find the G. C. M. of 372 and 558 by the above role. 

This is 186. 

2]id. We find the G. 0. M. of this 186 and the remaining number 961. 

This ia 31. 

Answer, 31. 

Ex. 8. Find the G. C, M. of 1272, 848, 2385, and 3975. 

1st. We find that the G. G. M. of 1272 and 848 is 424. 
2nd. The G. 0. M. of 2385 and 3975 is 796. 
3rd. The G. 0. M. of 424 and 795 is 63. 

Answevt 63. 

49. Of the Bnle for finding the Least Oomxnon Multiple 
of two or more given numbers. 

(1.) From the definition of a Common Multiple (§ 46) it is evident that 
a Common Multiple of two or more given numbers must be a Compoiitt 
NwmJiter, 

(2.) And since this common multiple is divisible by each of the given 
numbers, it is evident that it is exactly divisible hy every Prime Factor* 
contained in the given numbers, 

(3.) Therefore, it may be found by multiplying together 

{a.) The given numbers ; or, 

(6.) All the Prime Factors of the given numbers ; or, 
(e.) One given number by all the Prime Factors of the other given 
numbers. 

Bz. A Common Multiple o/15, 42, and 66. 

(a.) 15 X 42 X 66, or, 

(6.) (5 X 3) X (7 X 3 X 2) X (11 X 3 X 2) or, 

(c.) 5 X 3 X 7 X 3 X 2 X 66. 

(4.) But, since we have seen (2 above) that the only requisite for a 
Oommon Multiple is that it should be exactly divisible by every Prime 
Factor in the given numbers, it is evident that since 66 is divisible by 2 
and by 3 without remainder, it can be made a multiple of 42 by simply 

« 
* A Prime Factor is a factor which is a Prime Number. 
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multiplyiiig it by 7^i.e., by the only Prime Factor of 42 of which it is 
not already a multiple. So that 66 x 7 is a Common Multiple of 42 
and 66. 

It iB also the Least Common Multiple of these two numbers, for it 
contains no more Prime Factors than are absolutely necessary to con- 
stitute it a Common Multiple of them. 

Similarly 66 x 7 can be made a multiple of IB, by multiplying it by 5, 
the only Prime Factor of 15 of which 66 x 7 is not already a multiple. 

From which it follows, as before, that (66 x 7) x 5 is the L. C. M. of 
the three given numbers. 

We thus obtain the following 

BULB FOB FINDINa THB L. C. M. OF TWO OB MORE NUHBEBS.— 
Strike out of conBlderatioii every given number wMch Ib contained 
in any other given number. Of the remaining given numbera, select 
the highest and multiply it by such Prime Factors of the rest as 
are not contained in tbe given number selected. 



Find ihe £. C, M, o/14, 110, 42, 220, ani 63. 

1st. Strike out 14 because it is contained in 42, and llO because it is 
contained in 220. 

2nd. Of the remaining numbers, 42, 220, and 63, select 220, and 
multiply it (1.) by 7 and 3, because these are the factors of 42 which are 
not contained in 220 ; and (2.) by 3, because the product 220 x 7 x 3 
contains but one Three, whereas 63 has tvio Threes among its Prime 
Factors. 

Exercise 22. 
Exerdses in G. C. M. and L. 0. lUL 

1. Find the G. C. M. of 4455 and 5642; of 721 and 3521; of 2563 and 
8701 ; of 9499 and 2139 ; of 230 and 7341 ; of 539 and 336. 

2. Find the L. G. M. of 28 and 91 ; of 95 and 65 ; of 144 and 169 ; of 
17, 84, and 64 ; of 35, 95, 164, and 91 ; of 86, 387, 108, and 70. 

3. Of all the numbers, besides Unity, which may be subtracted from 
3885 an exact number of times, which is that which may be taken the 
ffreatest, and which the least number of times? 

4. Find the G. G. M. of 217, 341, and 310 ; of 4779, 1475, and 590 ; of 
2268, 1620, and 1377; of 637, 1183, 780, and 715; of 7380, 1968, 2296, 
861, and 3895. 
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FRACTIONS. 

60. Exi»laiiati(m8, Deflnitions, and Introductory Pro- 
positions. 

Our operations have been hitherto confined to numbers not less than 
Unity; we shall now proceed to the consideration of nnmbers both 

gretOer than, and Um than, Unity. 

^ ^ "^ ^ (1.) When an apple is cut into 

5 equal parts, each part is called 
one-FiFTH ; when it is cut into 7 
equal parts, each part is called one^ 
SEVENTH ; and in the accompanying 
" '^ ' ^ diagram let ABGD represent One, 

or '' Unity." Then each of the seven pieces into which it is divided 
represents (me-Hventh; and it is dear that seven-ieventha make one whole 
one — i.€., Unity. In the same way it may be shown that — 

Unity — i.e., 1 = six-tixtha, nvne-ninthSf thirteen'thirteenths,* &o. 

Again, since AEFD comprises three of these sevenths, we say that 
AEFD is three-sevenths of the unit ABCD ; in other words, if ABCD 
represent One, AGHD represents one-SEVENTH, and AEFD represents 
tAree-SEVENTHS. 

(2.) Such quantities as one-seventh, three-sevenths, fowr-ninths, &c., are 
called FracUons ; f and, in their simplest form, are represented by two 
numbers of which one is written ahove and the other hdow a line drawn 
between them; thus — 

I {one-seventh;) f {three-sevenths;) i {four-ninths). 

An inspection of the above diagram shows that the number placed below 
the line shows into how many parts the unit is divided — in this case Seven 
— and thus gives to these parts their designation— in this case Sevenths. 
It is therefore called the Denominator t-^i.e., the " namegiver,** 

* Let the teacher here put such questions as— "How many twelfths 
make Unity?'* "Three whole ones are equal to how many tenths?" 



tt 



A man divided hia property equally among nis sons ; if each received a 
fifth, how many sons had he?" &c. 



t From L. fractus, broken. 



t From L. nomen, a name. 
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It is also evident that the number above the line ehowB how m&ny of these 
parts are under consideration ; it is therefore called the Numerator* — 
f.tf, the " numberer** or **counter," 

(3.) In the aooompanTing dia- ^ q 

gram, if AB represent Oistk, CD 
will represent f of 1, t.f. , f ; and 
the eum of these two figures 
will he 1 + f , i,e.y If. 

And it is evident that the sum 
of AB and CD is Seven-eeventhe 
+ three-eeventhSf i, e, , ten-eeventJu!, 
i.e., V. 

In this fraction the numerator is greater than the denominator, and 
such a fraction as this is called an Improper Fraction; and such a 
numher as 1^ — i.e., a number consisting of integers and fractions, is 
called a Mixed Number. 

By the aid of the preceding diagram, the following Kule may be 
understood : — 

BULB.— To convert a Klzed Number Into an Improper Fraction, 
multiply the Integer by the denominator of the fraction; to tills 
product add the numerator of the fimction. The SUM will form the 
new numerator, and the new denominator will be the same as the 
denominator of the given fimction. 

















s 




















Seduce 3^ to cm im/proper fraction, 

L Bt Illustration— 

If AB represent Onb 
divided into eighths, 
then AB, CD, and 
EF together represent 
Thsi^e, the sum of 
whose eigfUhs is 3 x 8, 
f.e., 24. 

But GH also repre- 
sents g ; therefore the 
four figures AB, CD, 
£F, and GH represent 38, and the total of their eighths is (3 x 8) + 5, 
i.e., 24 + 5, i.e., 29 ; so that Sg = 29 eighths = V* 



E 



a 



'n 



* From L. numerare, to count. 
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2. Bt REASONINa.— 

1 = eighi eighths, 
.* . 3 = 3 times eight eighths = 24 eighths. 
,«. 3 + g = 24 eighths + 5 eighths = 29 eighths = V- 

3. By THE Rule.— 

■ 3j = (3x81+6 ^ 24+^ ^ ^^ ^^^, 

o o o 

The oonyerse of tills Rule * is also useful, and may be found bj an 
example, thus — 



Reduce ^ toa mixed number. 

Since 6 sixths = 1, we shall know how may units are contained in V <^ 
soon as we know how many times 6 is contained in 51. 

Therefore we divide 51 by 6, and find that the quotient is 8 and there 

is a remainder of 3. This 8 evidently signifies 8 units and the 3 signifies 

3 sixths. 

Therefore V = 8f • 

Hence the following Rule : — 

RULE.— To convert an Improper Fraction into a Wliole or Uixed 
Number, divide the numerator by the denominator. If there be no 
remainder, the quotient, which wUl be a whole number, will be the 
answer ; but if there be a remainder, the answer will be a Mixed 
Number, consisting of the quotient as a whole number, and a fraction 
having the remainder for its numerator and the original denomi- 
nator for its denominator. 

(4.) Since the value of an improper fraction may be found by dividing 
its numerator by its denominator, it "^ould seem that the same role 
would apply to all fractions, so that (infraction might be considered as a 
simple indication that the number forming its num>eixitor is to be divided 
by that forming its denominator. 

We shall now proceed to show that this is the case. 

* The teacher should confirm these Rules by setting a great number of 
such questions as ** How many fifths are equal to If ? How many ninths 
to 6f ?" &c. ; and by several such diagrammatic illustrations as the one 
given above. 
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Let U he required to ehow that f o/l = f o/3. 

1. By Illusteation.— 

Let AB represent One. 

Then AD will represent Three. 

Also, Ae will represent f of 
AB, t.e., f of 1. 

And A/ will represent } of AD, 
».«., } of 3. 

But the three parallelograms 
in A/ are equal to the three in 
Ae; 

Therefore Ae = A/; Le,, 
f ofl = f of3. 

2. Bt Keasonino.— 

Since 1 = seven-sevenths of a unit, 
3 = 21 sevenths of a unit ; 
.\ f of 3 = f of 21 sevenths of a unit = 3 sevenths of a unit 

= f of 1. 
.-. fofl = ^ofa 

(5.) It has been already shown that f signifies 4 ninths; let it now be 
supposed that we wish to find the value of 

5 times 4 ninths. 

We know that 4 apples x 5 = 20 appleSy and 4 houses x 6 = 20 houtes; 
we therefore argue that 4 ninths x 5 = 20 ninths, i.e., 

4 
9 



^x5 = i4-5 = ^ = 2». 



9 9 

Again — Let U "be required to m/uUiply %hy^ 

Here it is required to make the quotient found bj dividing 4 by 9, 
three times greater. This may be done in two ways, viz. — 

1st. By making the dividend three times greater , i.e,, by multiplying 
the 4 by 3 j 

2nd. By making the divisor three times lesSy i,e., by dividing the 9 by 3. 



Therefore i x 3 = (1.) i^ 
9 9 



;and(2.)^~3. 



Hence the following Bule : — 

RULE.— To multiply any giyen traction by any giyen Integrer, 
multiply tlie numerator by it, or divide the denominator by It. 
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(6.) The converse of this Rule may now be found — 

Let a he required to divide l^hff 4, 

The quotient found by dividing 12 by 13 may be made 4 times lets in 
two ways, viz, — 

Ist. By dividing its dividend by 4. 
2nd. By mtUtiplying its divisor by 4. 

Therefore | - 4 = (L) ^ ; (2.)^^-^. 

HeDce the following Rule :— 

RULE.*— To dlTlde a given firactioii liy any given integer, divide 
its numerator by it, or multiply its denominator by it. 

(7.) According to the last Rule it appears that — 

~ -^4: =. (1\ ^^"^^ if J. • and 
13 • ^ ^^'' n[3^' *^" 13' 



(2.) 



12 



12 



i3ir4* *'^' 52 • 



3 12 3 y 4 

from which it appears that ^ = ^, t.e., -^ — ^, so that we are led 

13 62 13 X 4 

io consider that the value of a fraction is not altered when Us numerator 

and denominator a/rt both multiplied by the same number; and that the 

converse of this proposition is also true— viz., that the value of a fruction 

is not altered when its numerator and denominator are both divided by the 

same number. 

The truth of this proposition may be shown — 
- dTyenfFgahnkKl 



1. By Illustration.— 

Let AB represent One di- 
vided into Seybnths by the 
lines D, E, F, G, H, K 

Then AO represents f . 

If each of these sevenths be 
now divided into two equal 
parts, as by the lines d, e, /, 
g, hy k, I, it is clear that AB 



* The teacher should introduce the consideration of such problems as 
this by such questions as ** Divide 12 oranges by 4. Divide 12 hundreds 
by a:' ljssAmg9,ilsAiio''Divide\2 thirteenths by 4.'* 
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now contains 14 fourtemthi^ and AG 10 foufieenVii-^i.t,, }{. Here we 
hatre then— 

^' ^ "^ S' **^» f ^ Tx^ ' *^^' conversely, 

9 10 _ 5 . ^ 10 _ 10 -r- 2 
^ i4"7'***"i4"*i4T2' 

2. By Reasoning.— 

If a quantity be first multiplied and then divided by the same number, 
we know that its ultimate value is the same as its original value. 

Now, when the 3 of f is multiplied by 2, the value of the f is doubled 
(see par. 5, above), but when the 7 of this fraction is multiplied by 2, its 
value is reduced one-half (see par. 6, above). So that the value of f is 
not altered by mulHplymg its numerator and denominator by the same 
number — ^viz., 2. 

The same reasoning applies conversely when the numerator and de- 
nominator are both divided by the same number. In this case the 
process is termed Cancelling. 

(8.) The preceding proposition leads us to another, viz. — 

To reduce a fraction to its lowest terms. 

Now, a fraction is said to he in its lowest terms token its numerator and 
denominator have no common m^easure greater than unity. 

The following rule is self-evident— 

RULE.— To reduce a fraction to its lowest terms, find the O. C. M. 
of its numerator and denominator, divide each of them by it, and set 
down the quotient of the numerator as a new numerator, and the 
quotient of the denominator as a new denominator. 

Ez. Beduce ^fff to its lowest terms. 

By § 47, we find that the G. 0. M. of 1533 and 2993 is 73. 
^ 1533 -T- 73 21 

.-. The answer = 2993^^73 = 41* 

(9. ) The next proposition which demands attention implies a knowledge 
of the two last. 

To reduce firactUms to equiyalent ones having a Common Deno- 
minator. 

Ex. Let it be required to reduce |, f , and A ^ Equivalent Simple 
Fractions having a Comm4m Denominator. 

Ist. Since | is in its lowest terms, its numerator and denominator can- 

Q 
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not he divided by any number without destroying ita character as a 
Simple Fraction.* It is therefore evident that a simple fraction equiva- 
lent to f can only be found by multiplying its numerator and denomi- 
nator by some number, thereby obtaining a denominator which will be a 
multiple of 3. 

2nd. In the same way it may be shown that no simple fraction equiva- 
lent to ^ can be found which has not a multiple of 9 for its denominator, 
nor one equivalent to ^ not having a multiple of 10 for its denominator.f 

3rd. We therefore conclude that any common denominator to the three 
given fractions must be a Common Multiple of their denominators — Le,, 
must be a Common Multiple of 3, 9, and 10. 

But, as small numbers are more easily dealt with than larger ones, the 
Least Common Denominator of such fractions is generally found ; and 
the L. C. Denominator of |, ^, and ^ is, of course, the L. C. M. of their 
denominators — i,e., 90 (§ 48). 

4th. Taking the fractions in order, we have to multiply 3, the denomi- 
nator of §, by 30, to make it 90 ; and, to keep the value of the fraction 
unaltered, we multiply 2, its numerator, also by 30, 

And wa then have ^ _ ?JiJ? _ — 
ana wetnen nave ^ = ^-^^-^ = ^ 



\ 



■' ilarl 5 _ 5 X 10 __ 60 V -^11 these fractions have the 
™ ^* 9 - 9 X 10 "" 90' ( same denominator— 90. 

and-?-iiL-l-§i. 
10"10x 9-90 

The following rule is now self-evident— 

RULE.— To reduce fractions to equlTalent ones bavln^: a oonunon 
denominator, find the L. G. m. of the denominators of the given 
fractions, and take It for the common denominator. Divide this 
denominator hy each of the given denominators, and multiply ea6h 
snccesslye quotient hy the numerator which corresponds to the 
denominator used to find that quotient. 

* A Simple Fraction is one whose numerator and denominator are both 
integers. Such a fraction as ^. , or ^, is a Comjdex Fraction, 

t In introdudng these considerations, the teacher should ask a few 
questions on Metuuree and MvUtipfes, to recall to the minds of his pupils 
all th^ have learnt on these subjects, so that they may not have their 
attention distracted between trymg to remember, for mstance, what a 
multiple is, and endeavouring to follow the demonstration here given. 
This remark applies universally to cases where knowledge is built upon 
knowledge. 
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Exercise 23. 
Exercises on Article 50. 

z. Beduoe to improper fractions :— 1^ ; 7| ; 6^ ; 101^ ; 60^. 

2. Reduce to mixed numbers :— f^ i Hi ^^i Wi W* 

3. Find the least common denominator of the following fractions, and 
reduce the fractions to equivalent ones having that least common de- 
nominator :— f, I, A; A. A, 81 ; «, tt, il; I, A# Hi ^; Hh *» 

4. Reduce if, i|, and ^ to equivalent fractions having 24640 as a com- 
mon denominator. 

5. Express K, i^, ^, ){, HI as equivalent fractions having 89100 for 
their common denominator. 

6. What is the numerator of a fraction equivalent to ^ if its denomi- 
nator is 156? and what if its denominator is 633? 

7. Find the value of { x3; A x 7; A ^ 7; if x9; H-5-3; AV 
-5-8;Mi^26;iJ~8;TJA^20. 

8. MultiplyAl>y8;3Aby7;5Abyl7; 13^ by 40. 

9. Divide 1,1^ by 5 ; 8|byl3; 31iby7; 105i!by71. 
zo. Reduce to their lowest terms :— fif ; iiff ; ^^^«V 

zi. Reduce to whole or mixed numbers :— W^; Vffi i KHt » ffftti i 

61. Addition of Fractions 

Is performed in four chief oases, viz. — 

(1.) When all the fractione to be added together have the same dencmi' 
tuUor. 

Ex. 1. Find the eum of^, ), 2> and {. 

Here, 2 horses + 3 horses + 7 horses + 5 horses = 17 hones ; and 
2 pounds + 3 pounds + 7 pounds + 6 pounds = 17 pounds. 

In the same way 

2 ninths + 3 ninths + 7 ninths + 6 ninths = 17 ninths — ue., 
f + f + i + f = V = If. Antwer. 
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(2.) When aU the fracHona to he added together have not the tame de- 
nominator. 

Find the eum o/f, f , and |^. 

In Ex. 1, we found the answer by Simple Addition of the gi^en 
numerators ; but this will not give the answer in the present example. 
For, if we find 38 the sum of the numerators, it is neither 38 fifths, 38 
eeventhe, nor S8 fortieths. 

We therefore, by § 50 (9), express the given fractions as equivalent 
ones having a common denominator, thus — 



168 160 217 
280 "*" 280 "*■ 280 



. ) MoreusuaUy ) 168 + 160 + 217 
' { written thus— J 280 * 



and then proceed as in Ex. 1. 

The whole process may be shown thus — 

3 4 31 168 + 160 + 217 64.5 109 _63 ^„^.^ 
5 + 7 **■ 40 = 280 - 280 - 66 = *56' ^"'*^- 

(3.) When tome, oraU,of the fractvone to he added together form parte 
of Mixed Numbers. 

Ez. 3. Add together 3}, 2^, ^3» ^^ ^iv 

The sum of the whole numbers = 3 + 2 + 6 = 11. 

mu rxi. ^^. ^ ^ 4 ^ 7 ^ 7 429 + 812 + 462 + 91 
The sum or tne tractions — 9111366" 13 x 66* 

1294 647 218 . 
= -g58- = ^=*4^'"*'^^'^- 

(4.) When some, oraU,of the fractions to he added together are improper 
fra>etions. 

In such cases the answer may be found as in Ex. 2 ; but it is preferable 
to reduce the improper fractions to whole or Mixed Numbers, and then 
proceed as in Ex. 3. 

Ex. 4. Find the value o/ V + V + J- 
A.ir. w^ 9. 22 . 24 . 3_176 + 72 + 18 .266 _„1 

^«w-Ei5.3;— ^ + ^ + | = 7l + 3 + i = 10+i+} = 10+l^ = UAw 
o o 4 

* The denominator is kept in this form because it is easier to divide by 
the given denominators as it now stands— e.^., in the third fraction we 
have to divide by 13 and then multiply by 7 ; the division is performed 
by eliminating the 13 from 13 x 66. 
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N,B. — ^When any of the fractions to be added together are not ex- 
pressed in their lowest terms, they should first be reduced to their lowest 
terms and then added together. This remark applies to almost every 
operation in fractions. 



62. Multiplication of Fractions. 

The explanations of the following examples will suiBciently illustrate 
the Bule for Multiplication of Fractions. 

(1.) It must first be explained UuU of U used in a ien$e equivalent to x . 



B 



Let it he required to show that f o/4 s | x 4. 

1st. By lliLUSTEATION.— 

Let AB represent Okb ; then AO repre- 
sents FouB. 

Also, IlD represents f of 1; therefore 
AE represents f of 4. 

But AlB represents also AD x 4; i.e-, 
tx4. 

.*. I of 4 = f X 4. 

2nd. Bt BEASONiNa.— 
*ofl=|. 
.'. f of 4 = 1 X 4. 

(2.) Since | = 3 -r- 5, it follows that 3 
is 5 times greater than f. So that any 
number being multiplied by 3 produces a 

product 5 timds greater than the same number would produce if multi- 
plied by I ; and, conversely, any number divided by 3 would produce a 
quotient 5 times emaUer than the same number would produce if divided 
byf. 



B 



Ez. 1. Find the value of^xf, 

Here^x6 = ?A6 



60.-6). 



But, according to the explanation immediately preceding, this result 
is 7 times too great. 

.-. Answer, i^ 4- 7 = A^ (§ 60.-6). 
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Hence the following role : — 

RULE.— To find the product of two or more fraetlonB, multiply 
together all their numerators for a new numerator, and all their 
denominators for a new denominator. 

Ez. 2. Find the value 0/ 2f x 7|. 
2} = ^ ) 

7j = 55 j" 7"''T" 63 " 2r""a'"*"'^- 

5 

Or, by CanceUing, « x| = |^ = ^ = 15^, Answer. 

3 

N.B,—1, In finding the value of any such involved fraction as the 
following — 

6|ofA + *x6A + 4J, 

it is necessary to remember that the signs x , -r-, and of coiinect the 
terms between which they are found into one quantity, while the signs 
+» -, and 'N. separate the terms between which they occur into dia- 
tinct quantities. 

So that the given quantity — 

6» of A + ♦ X 6^ + 4i =: (6| of A) + (♦ X 5A) + 4 J = 
2 9 

(f^^)-*-(M)+^* = V + l + 4J=.2» + 2i + 4J 

4 
= 9|^, Ansioer, 

N,B,—% Such a fraction as ( of | is called a Compound Fraction. 
63. Subtraction of Fractions 

Is effected, in the following cases, by methods the reason of which may 
generally be found by referring to the corresponding cases of Addition of 
Fractions. 

(1.) When ik€ given fractions have the same denominator. 
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Ex. 1. Find Hit di^emnct between ^ and ^. 

Since 7 - 3 = 4, it foUows ihaA 
7 tixteentha - 3 naOeenths = 4 aixteenthai 

*'^*' i6"ll"i6^4' ^'''*^' 
(2.) When the given fractions have not th€ 9cme denominator. 

Ez. 2. Fimd the value of%-^. 

Bedudng the given fractions to equivalent ones having a oommon 
denominator, we get— 

4 3 _ 68-27 _ 41 a^^,^ 
9 17 9 X 17 163 

(3. ) When the given fractions form parts of Mixed If umbers. 
The reason of the following Bule is evident : — 

RULE.— To find the difference between two Uized Hnmbeni, find 
the difference of the whcfle nnmbeni separately, and also of the 
fractions eeparattiy, and add the two results together. 

Ex. 3. Find the value 0/6] - 4f. 

6-4 = 2. ) 

2 _ 4 _ 14 - 12 _ 2^ f. .-. 6| - 4f = 2 + A - «A. Answer. 

3 7" 3x7 21) 

Ex. 4. From 7i take 3(. 

7-3 = 4. 
1 3,5-9 
3"6 15 • 

Here we want 4 fifteenths more to enable na to subtract ; we are, as it 
were, in the position of a debtor who owes 9 fifteenths and has only 6 
fifteenths with which to pay his debt ; so that after paying all the fifteenths 
he has, he will still owe 4 fifteenths, Now, a debt of 4 fifteenths may be 
appropriately expressed thns, - ^ {minus ^). 

.-. 7J-3t = 4-A = 3 + l-A = 3 + H-A = 3H. 

From this example we learn that if the fraction in the subtrahend is 
greater than that in the minuend, the difference of the whole numbers must 
be reduced by the difference of the fractions. 
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Ex. 6. From 19^- take 61. 

19 - 6 = 13. 

3 _5_ 24-85 , 61 

17 8 ~l36" ""iSS* 

. • . Answer = 13 reduced by ^ = 13 -^ = 12 + 1-^ = 

^-*-i-i^ = "^'^--- 

(4.) When eUher the minuend or subtrahend is an Improper Fraction, 

In auch cases it is always preferable to reduce the improper fraction to 
a mixed number, and then proceed as in Ezs. 3, 4, 6. 

64. Division of Fractions. 

It has been shown (§ 62) that if a number be divided by 3, the quotient 
will be five times less than would be fount! by dividing that nunber 
by |. 

Ez. Let it now he required to divide ihy^. 

But this quotient is evidently 6 times smaller than the one required. 

7 3 7 ^ 7 X 5 ,_ „- „. 
•*• 8 "^ 6 = 8ir3 ^ ^ = 8x1 (§ ^-"^J- 

_ 7 5 (By the Bule for Multiplication of * 
~ 8 ^ 3 Fractions). 

Hence the following Bule— 

RULE.— To divide one firaotlon by anotber, invert tbe diyi^or and 
multiply tbe fraction forming tbe original dividend liy tlie inverted 
fraction. 

Ex. 1. Find the value o/ f -r- f . 

By the Bule|^^ =1 X 5 = ^, ^nwocr. 



Ez. 2. Divide 9g by 6}. 

3 

Here 91 H- 6* := ^ ~ ^ = "f x ^ = | = IJ. Anstoer. 
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Exercise 24. 
Exercises in Fractions. 

I. Find the valTie of | + f + f ; H,«, A,«, A, A; 4^ + f + 2f + f ; 
2A+16H + 3A + A + lH;2A+tf +H + 6}*;17lf + i| + 21f + 

IW; W + H+il; W + W + IJ + A + H + W;» + W + 14H 

a. Add together J, ?, and H; ^, if ft, and fj; A, H, «, ft, and 
«; H, «*, t, if, and A',; 4i, 3i, and 7*; 2|, if, and6H; «, 2i». ft. 
and 8i ; 18^, 301|M, A, H, and f of 8 of 40^. 

3. FindthesumofSi, V,8, H. andM; of ft, W, W, \W. and f of 
|of7i. 

4. Find the difference between | and f ; A and A , A and A> A and 
«; ftandA; ft and II; A\r and A; AS: and H; ftand ft; H and 
ft;iWrand«|. 

5. Find the difference between 3} and 1 A ; 1^ and 8^ ; lOff and 4|f ; 
2iand7A; 14Aandl7A; 2and4f ; 18 and 18H; lOiHand 3ft; H^ 
and m ; ^VA and IHl ; ft | and AVjr ; 3Jft and 3«if. 

6. What number mnat be added to 31 of ft of 81 to make it equal to 
6Aof81timeB23i? 

7. Find the value of A x A; ft x ftj If x A; 16} X A; f x 1| x 
16 times 3i; H of 6| x 71 of llf 

8. Find the prodiict of the turn and difference of g and ft. 

9. What number is that which being divided by 18f givea a quotient 

of 3 A. 

zo. By how much must the product of 18 and 9 A ^ increased to make 
it equal to 16| times ^ of 900} ? 

11. Find the value of 18 J -^ A; ft-5-ft; 3|-Mi; 9^-^3i; 2|-5-8f; 

i7-i-l4A;«^3A;i9-^40A. 

12. What number is that which being multiplied by 18A gives 8^ for a 
product? 

13. How many times is 66f contained in 101} ? 

14. How many lb. of cocoa, at IGJd. per lb., can be purchased for 1 
guinea? 

15. If the area of a field be 8A acres, and the land be worth £6} per 
rood, how many acres are contained in a field which is worth £3873, 
68. 8d.? 
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65. MisceUaaeons Examples in Fractions. 

(L) Since the value of a fraction is not altered by dividing ita nximei*- 
ior and denominator by the same number, we find that^ 

4 _ 4 4J _ li 

Such a fraction as this is called a Complex fraction, 

(2.) Since 5 -^ 1 = 5, it follows that any integer may he regarded cu a 
fraction having the integer for its numerator, and unity for ita denomi- 
nator; thus — 

8 = I > 7 = J. &o. 

78 
(3.) Let it now be required to find the value of -gr* 

69 
7|_8_59 43 59 7_ _ 69 x_7 
^^^ 6^-43" 8'^7 " 8, ^43"8x43 



Hence the following Bul&^ 

BULB.— To reduce a oomplez fraction to a simple one, ezpress its 
numerator and denominator as firaotions, keeping: the glyen denomi- 
nator below tne given numerator; then multiply together the 
extremes (i.e., the top and bottom numbers, in the Ex, above, 69 
and 7,) for the numerator of the answer, and the means (ue., the 
middle numbers, in this case 8 and 43) for its denominator. 

The process of cancelling is thus applied in such cases — 

Sinee the AnmMr = *^t ^'^'f ^ ?tl ^''^°"', . 

the product of the means 

it follows that if either of the extreme is divisible by the same number 
as one of tiie meant, we may cancel by this common measure, thus — 



8}_ 4 _ 5x6 - 25 _ 9^ 
6f ^-4 4x4 16 *16* 
5 
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(4.) Let UB now consider a few appUcations of "Fraottons." 

1. Find the wta of a room whick is 8^ yd. wide, and IZi yd. tong. 
Area = Length x Breadth = 13^ yd. x 8^ yd. 

= USg 8q. yd., Anatoer, 



X If a sack of com weigh 107} lb., whtU is (he weight of wm in 
6itackat 

.l««r = 1071 ft. X 6J - ^ X ^ = ^?^ 

2_ 2 ( Reduce 4s. 6d. to <A«/f*a<;fe'on o/Ss. 3d.— 

( i.e., ^a^prwf 48. 6d. cw a fraction of 6b, 3d. 

Here 48. 6d. = 54d. ; and 58. 3d. = 63d. 
And Id., therefore = ^ of Ss. 3d. 
.-. 64d. = H of 68. 3d. 

Ajnatoer ^ -rs ^ :s» 
63 7 

From th]8 example the following Bule may be deduced : — 

RULE.— TO reduce a given quantity to the fraction of another 
given quantity, reduce them hoth to one denomination, and take the 
result of the first as the numerator, and that of the second as the 
denominator, of the required fraction. 



4. Which is the greatest, and which the least, of the fractions f , 

A, and A? 

ft 

Bedndng these fractions to equivalent ones haidng a oommon denomi- 
nator, thus — 

429, 546, 616 



we see that— 



7 X 11 X 13' 

i^'^-^'fir^iri?"*^"^^*^*- 
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5. Simplify ^^ 

300 \ 300 ^ 39 



Here 42* = „ 

7 

^ 5 



therefore, ^liilt = JlJLl = ^ x ??-- 
' llA 117 7 6 

10 

117 ^ 300 39 ^ W^ (ByRuleforDivudon 

10 7 5 117* of FractioM.) ' 



The same result may be obtained by the following method :— 

Having: reduced the given niimbeni to simple firactioxui, take a 
line and place ABOVE It the numerators of those tractions whl^ form 
the given numerator, and the denominators of those fractions which 
form the given denominator ; and BELOW it, place the denominaton 
of the fractions whose numerators are above the line, and the 
numerators of the fractions whose denominators are above the line ; 
then simplify the new expression. 

This Bole may be illustrated by the above example, thus — 

100 2 

TheAniwer^M>^M^^^^24, Answer. 
7x^x\\X « ^ 



Exercise 25. 
Additional Exercises in Fractions. 

1. Find the value of ^: 3; t±J; ^t . ^j " H. 

&t* 3§' 6A 3H 4i + 3^ 

2. Reduce 3s. 4d. to the fraction of £6. 

3. What fraction of £3, 14s. 6d is equal to i of 17s. dd. ? 

4. What is this value of |A of 431 1. 17 owt. 3 qr. ? 

5. Find the value of ^ of 360 m. 7 fur. 20 poles, and reduoe the 

result to the fraction of 50 miles. 

6. Find the difference between 4^^ of £430, 10s. 4id., and 3^ of £427, 
ldB.10id. 
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7. Divide 1605 lb. 6 oz. 9 dwt. 19 gr. by 12f . 

8. Add together ^ of £83, 198. 7d. and 6A of £906, 198. 2d. 

9. What 18 the difference between H of 6^ and A of ^ ? 

z6. What fraction of £17, 128. 6d. is i of £453, 98. 4id. ? 

zz. An army having lo8t ^ of it8 men i8 8oon after reinforced with 
10800 men, and | of it8 present strength being mustered was found to be 
14322 men. What was the original strength of that army? 

Z2. Find the value of ^JL^ ; ^J^jm . 23f x 19| x 47^ . 
*ma line Tiuue oi 2^ ' 15f ' 4^ X 7 * ' 

14} times 71 times j\y of 68| 
86 times 14 j times i\ of 400* 

Z3. If i of the cargo of a ship be worth £305, 198. 6d., what is the 
value of f of the cargo ? 

Z4. If ^ of the value of a horse be £120, 178. 6d., what is the value of 
thtft horse ? 

Z5. What is the united area of a field and garden if | of the sizt; of the 
former be 16 ac. 1 r. 35 po., and its whole area be ^ of that of the 
latter? 

z6. The combined weight of an engine and tender was 33 tons 17 cwt. 
Thv weight of the engine being Y that of the tender, what was the 
weight of each ? 

17. A person having a certain sum of money in the bank, commences 
to draw out £30, lOs. 6d. yearly, and to deposit £40, 3b. 9d. a year. At 
the end of 25 years he finds he has raised his money to 3| of what it was 
at the beginning of that period. How much had he at first? 

z8. Divide 1251 tons 3 cwt. into three portions, so that if one portion 
be represented by {, the second shall be represented by |, and the thitd 
byf 

Z9. A gentleman dies worth a certain sum of money, which is divided 
among his widow and his two sons. After pa3ring legal and other 
expenses, the widow's share is paid her, and the eldest son receives a sum 
of money which was ^ of the total sum left by his father. His brother's 
share, which was ^ of the share of his mother, was found to be ^ of his 
f ather*8 property after paying expenses. If these expenses were £14, 178. 
Id., what was his father worth at his death, and into what sums was this 
money divided ? 
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DBOIMAT.i FRACTIONS. 

66. Of Vulgar and Decimal Fractions and tlie Methods 
of their Mutual Conversion. 

(1.) We haYe^hitherto dealt only with such fractions as have their 
numerators and denominators both expressed — i.e., Vulgar Fractions. 
We shall now proceed to the consideration of another Mnl of fractions 
called Dedmal Fractions, or Decimals, which differ from Vulgar 
Fractions— 

L In never having their denominators expressed ; 
SL In never having for their denominators any number which is not 
either Ten or some Poweb * of Ten. 

(2.) Now, in Arts. 7 and 8, it has been shown that the local value of a 
digit is increased ten-fold hy moving it one place fwriher to the left; from 
which it follows that — 

The value of a digit is decreased ttn-fM hy moving it one place further 
to the right. "'*V^ 

Thus, in the number 674 the value of the 7 is 7 tens^i,e,, 70; in the 
number 357 the value of the 7 is 7 ones — i.e., 7. 

Let us now place a dot after the units' figure in this last number, and 
then place after it another 7, thus — 

357-7. 

Here the 7 on the left of the dot signifies 7 ones as before, and analogy 
seems to persuade us that the 7 on the right of the dot signifies 7 tenths 
of one — t.e., ^jj. 

In the same way it. would follow that in the number 

368-27, 

the 7 would signify 7 hundredths of one—i,e,, j^. 

In this supposition we are right, and we have thus found a method of 
expressing numbers less than Unitt by means of Simple Notation. This 

* A pov}er of a number is found by multiplying it by itself a certain 
number of times. When a number is multiplied by itself once^ the pro- 
duct is called the second power of that number ; if the number be multi- 
Slied by itself twice^ the product is called the third power oi that number, 
;o. See § 124 of '* Advam>ced Arithmetic," 
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method is called the Dedmal * Bystem of Notation, became the nnmber 
TsN f omu its basis. 

Whenever numbers less than Unity have to be expressed in this 
Decimal Notation, the dot is placed after its nnits' fig^ore simply to show 
vfhichis the units' figure. Any other plan of indicating this would be 
equally efficacious but not, perhaps, so expedient ; for example — 

38*6 might have been expressed thus, 386, or 38|6. 
This dot is called the Dedmal Point. 

(3.) From what we have said it is clear that numbers Tiot less than Unity 
are expressed by figures placed on the Left of the decimal point, while 
numbers less t?Mn Unity are expressed by figures placed on its Bioht. 

The whole system of Decimal Notation may therefore be indicated 
thus — 



I i 



« 

1 
iH n ^ p S M € 



I I ^ 



6 3 6 7-2 1 9 

(4.) We now find no difficulty in expressing such a number as 4^, or 
43^, in the Decimal Notation, for— 

4^ = 4 units and 3 tenths = 4*3 ; and 
48^ = 48 umU and 37 hundredths = 48*37 (§ 9, N.B.) 

To make this more clear, let it be considered that by § 9, N.B. the 
number 39*427 may be read in the following manners — 

39 units 4 tenths 2 hundredths 7 thousandths/ 
394 tenths 2 hundredths 7 thousands; 
3942 hundredths 7 thousandths ; 

39427 thousatutths, i.e., -Tnoo ' 

Similarly -eUSS = 6193 ten-ihouaandihs = ^^ 

385 
and '00385 = 385 hundred-th^tusandtJis = fooOOO* 

* From L. decern^ ten. Of. Decimate^ to take the tenth part of; and 
December^ the tenth month — Ce., counting from March. 
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From which we gather thai — 

1st. Every finite decimal (§ 56. —2) may he oonvertftd into a Vulgar Frac- 
tion hy taking its significant * figures as the numerator, and tho denomi- 
nator of the Ust figore on the right as the denominator. 

2nd. That this denominator may also be found by writing a cipher for 
every figure in the given decimal and placing a 1 before it, thus — 

5193 _ 367 

•5193 - 10000^ •00367 - iqoOOO' 

3rd. That any number composed of integers and decimals may be ex- 
pressed as an Improper Vulgar Fraction having all the figures of the 
number for its numerator, and the denominator of the last decimal figure 
for its denominator, thus — 

43018 
43018 = -jQQ^. 

(5.) Now, we know that comparatively few fractions have either Ten iyr 
gome potoer of Ten for their denominators,' so that it would appear that 
only a few Vulgar Fractions can be expressed as Decimal Fractions, 
unless, indeed, some means can be devised for expressing all, or nearly 
all, Vulgar Fractions as equivalent ones halving tai, or some power of ten, 
as their denominators. And here we may remark that it is not possible 
to express every Vulgar Fraction as a Decimal^ but it is possible to find a 
Decimal so nearly equivalent to any given Vulgar Fraction as to differ 
from it by less than any specified quantity,f 

738 
Ex. 1. Let it be required to eoepress -^ in the Decimal Notation, 

738 
By § 6a— 4, we find that -g- = 738 -^ 6. 

And, by § 56.-3, the dividend, 738, is a number expressed in the 
Decimal Notation. 

Now, 738 -^ 6 = 123, and this number also is expressed in the Decimal 
Notation. , 

So that it would appear that, in some oases at least, a Vulgar Fraction 
may be converted into a Decimal by simply dividing its numerator by its 
denominator. 

* The significant figures of a decimal fraction are those which, taken 
by themselves, have some real value— thus, in '0309, the figures 309 are 
the significant figures. 

f See Arts. 84 and 85 of "Advanced Arithmetic,^ 
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147 
2. Let it he reqyired to expreee -^ in the Decimal Notation* 

Here 147 = 147 0, or 147-00, or 147000, Boo. 

case as many ciphers may be placed after the decimal point as we require. 
Now, dividing 147 by 5, thus — 

61147 



29 and 2 over. 

We find that we have 29 unite in the quotient (which 29 is expressed 
in the Decimal Notation) and 2 over. We therefore proceed to bring 
down one of the ciphers, thus— 

5 1 1470 
29*4 

and thus obtain the Anewer 29*4, where the dot is placed after the 29 to 
make that number signify " 29 unite,** 

So that ^ = 29*4— t.e., the given Vulgar Fraction, ^, has been 
5 5 

converted into a Decimal, 29*4 ; and this has been effected in the same 

manner as in Ex. 1— viz., by dividing the given numerator by the given 

denominator. 

Thus we arriye at the following Rule : — 

BULB.— To rednoe a Vulgar Fraction to an eqnlTalent dodmal, after 
redndng the given traction to its lowest temu, place a decimal point 
after the numerator, and divide the numerator by the denominator. 

If tliere Should be any **over** from this dlvUdon, annex as many 
ci]dier8 to the dividend as may be required to find a quotient with 
no remainder (ie., none ^^over**). 

Beneath the decimal point In the dividend place one in the 
quotient, and this quotient wUl be the answer. 

Bz. 3. Expreee^s ^^and^ae deeimale, 

4 o ZU 

4 I 31-00 8 I 209-000 

7*78, Aneaer, 26*128, Anewer, 

616 616 -7-4 154 5 1154*0 



20"20-T-4- 6 "■ 30*8, Anewer. 
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3 7 SI 

Bz. 4. Expren j-, ^, and ~ aa decimaU, 

Ana ^m « 8 T875 100 |j3875__ 

' -109378, Ans. -00387S, ^iw. 

JV.^. — In these last examples it may be noticed that instead of annex- 
ing the necessary ciphers to the dividend, they are supposed to be annexed, 
and the Division is proceeded with upon this supposition. 

67. Of tlie Elementary Operations "with Decimals. 

(1.) From what has abeady been said it is dear that the operation' 
called Simple Addition is r^y performed with numbers expressed in 
the Decimal Notation— e.^., 26, 307, 9, and 5803 are all numbers expressed 
in the Decimal Notation, and may therefore not altogether improperly 
be called DecimaJt, From which it follows that the Rule for Simple 
Addition will most likely contain a clue to that for Addition Of Decimal 
FractlonB. Let us see whether this is so. 



Let it he required to find the sum of *6, *09, and *00124. 

1st. By the Rule for Addition of Fractions (§ 61), we find that these 
fractions must be reduced to equivalent ones having a common denond- 
nator, which is easily done by making them each to have the same 
number of decimal places, thus — 

(1.) (2.) (3.) 

•6 = -60000 = 60000) 

•09 = '09000 = mXiy^ Hundred-1hou;Bandth8J^ 

'00124 = -00124 = 124 J 

'69124 = '69124 » €9124 " ffundred-thoueand^" » *69124 

Here we have three columns, each showing the same result. 

In the third column, ^e exercise is performed as one in Simple Addition 
of Concrete Numbers. 

In the second eolumnj the actual process is the same as in the last, 
except that the numbers whose sum is found are considered as the 
numerators of certain fractions having a common denominator (§ 51. — 1). 

In the first column, we learn that Addition of Decimals is performed in 
exactly the same manner as Simple Addition, it being in both oases 
essential that the units of the given numbers should be placed beneath 
each other, for which purpose the direction is given that in Addition of 
Decimals, the decimal points in the given numbers are to be plaoed 
beneath each other 10 as to form a vertical column. 
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(2.) Bnbtractlon off Dedmalt u in the lame way peiformed aeoording 
to the Rnle for Simple Snbtraotioii. 

Bz. Find the 9wn of 3*8, 2*006, 381*57; aiid the difference hetufeen 70*3 
and 2-0091. 

5; A A A^y Simple 70-3 \ Bf Simple 

3 8 r 6 7 j Addition. 2*0091f Subtraction. 

387-376, Answer. 68-2909, Anewer. 

(3.) UnltiiOlcatlQll off Dedmals is somewhat more difficult. 
Ex,l. LetUhe required to find the value of 38*937 x 8*2. 
By the Rule for Multiplieation of FraotionB (§ 52) we have — 

38*937 X 8*2 = ^^ x §(§55.-4). 

38937 X 82 _ 38937 x 82 

= 1000 X 10 ^§^2.) - jQQQ^j , 

from which we learn that the answer may he found bp multiplying together 
the given decimals cu though they toere integers, and then dividing their 
product by 10000. 

Now, if any number, tray 427, be divided by Ten, the quotient will be 
one-tenth of that number, to that 



the 7 units will become 7 tenths, 

the 2 tens will become 2 units, > So that 427' -f 10 = 427. 

the 4 hundreds will become 4 tens. 



J 



This may be expressed by saying that, when a number is divided by 
10, the decimal point is removed one place further to the left. 

In the same way we may show that 

427* -f- lOO = 4*27; 293-7- lOOO = *293 

38-6 -7- lOO = *385; -036 -r- lOOO = -000036, &o. 

38937 X 82 
Therefore the value of V^L^ ii^7 be found by finding the pro- 

duct of 38937 and 82 and placing a decimal point FouB places from the 
right, from which it appears that the Product must have as many 
decimal places in it as there are in the multiplier and multiplicand 
together. 
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Therefore the value of 38'937 x 8*2 is found ilms-> 

38-937 
8*2 * The multiplier contains Omc dedmal place 

7 7874 &nd the multiplicand Thbee; therefore the 

811496 product containB (1 + 3, i.e.,) Four. 

319'2834, Angwer, 

2. Find the value of -00712 x •0000163. 

-00712 Here the moltiplicaiid contains 5 plaees, 

♦0000163 and the mnltipUer 7, therefore the product 

2136 must contain 12 places. But 116056 contains 

If^ij, but 6 figures, therefore 6 other figures in the 

shape of ciphers are prefixed, thns giving the 

Antvjer -000000U60M. 



712 



-ooooooiieose 



(4.) As Division of Dedmals presents some difficnlty to beginners, the 
most easy, though not the most expeditious. Rule will here be given. 
Many others have been proposed (of which one is given in § 79 of the 
** Advanced Arithmetic "), and the reason of them all is the same as that 
of the one following, which is only here preferred because it seems to 
make the least demand upon the mere memory * of the pupils. 

1. Find the value o/ 334 -17 ~ 42-a 

334-17 _ 334-17 _ 334-17 x 100 _ 33417 
Here ^,^ - 4230 - 42 30 x 100 ~ 4230 ^§°"'* 

2. Find the value of 192-6 -7-3-08. 

192;5 192-60 192-50 x 100 19250 
Here 3.^3 - 3.^3 - 3^3 x 100 "" 308 ^§^^* 

In these examples we have — 

1st. Made the divisor and dividend {i.e,, the denominator and the 
numerator) to have the same number of decimal places, by adding as 
many ciphers to either of them as are required to make its decimal places 
equal in number to those in the other. 

2nd. We next remove the decimal point from each of them, and then 
consider these integral numbers as the denominator and numerator of a 
vulgar fraction. 

* It is not here meant that the cultivation of the memory is not to be 
sought, far from it ; but our present object is more especially to cultivate 
the pupils' intelleetual power, and that more particularly in dealing with 
number. 
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3rcL And lastly, we reduce this vulgar fraction to a decimal by the rule 
given in § 55. 

These different processes are embodied in the following Rule : — 

BTJLE.— To perform Diylsion of Decimals, make the divisor and 
dividend to liave ea6h the same number of decimal places, and then 
proceed as in Simple Division till the dividend is exhausted; put 
now a decimal point after the quotient already obtained, and then 
suppose the dividend to contain as many more ciphers as are neces- 
sary to complete the operation as in the conversion of a vulgar into 
a decimal fraction* 



3. Find the value of 59-052 -i- '70S; U'OS-e- '1625; 6-99784 -^ 8 '01; 
and -0021886 -t- 706. 

Since the divisor and dividend contain 

•703)^^52 (84-, Answer. each the same number of decimals, there 

— was, in this example, no need for annex- 

^7n ing ciphers. Also, there is no need of the 

decimal point here when the dividend is 

exhausted, for it so happens that there is no remainder 

. '. Answer = 84. 

1625) 11*0500 (68- Anvwer. 
9 750 

1 3000 The two ciphers on the right of the dividend were 

^^QQ^ annexed to make its decimal places equal in number 

to those in the divisor. In this case also the decimal 

point can be omitted from the quotient. 

Answer, 68. 

8-04OOO)5-99784O(-746, Anvu>er, 
5628000 

3698400 The three dark ciphers were annexed to the 

^^^^^ divisor to make it possess 5 decimal places like 
' 48^000 tlie given dividend, 5-99784. 

We now had 804000 in the divisor, and 699784 

in the dividend. Division being impossible, we put a decimal point in 
the quotient and placed a cipher on the right of the dividend— (the dark 
one)— after which the operation proceeded as in the other examples. 
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7060000) -0021886000 (-0031, Answer. 
21180000 

7060000 The four ciphers were annexed to the 

706 0000 divisor to make its decimal places eqnal 

in number to those in the dividend. But 

then we had 21886 4- 7060000 ; division was impossible, therefore we put 

a decimal point in the quotient and annexed a cipher to the dividend. 

Division still being impossible, a cipher was put in the quotient and 

another in the dividend. This was repeated, and then the operation 

proceeded as in former cases. 



Exercise 26.- 
Exercises on Arts. 56 and 57. 

z. Express in the Decimal Notation—^ ; ^% ; 3371% ; ^09 hondredi 
2 units 49 hundredths ; 16 tens 4 units 2 hundredths 8 thousandths ; 305 
units 805 thousandths; 31 millions 3 thousands 205 ten-thousandths; 
6283 ten-thousands 48 units 15 hundredths 37 ten-thousandths. 

2. Convert into Vulgar Fractions or Mixed Numbers — *95; 30*85; 
27-061; 1007-015; '0025; 8*60625. 

3. Express as Decimals— A; W; Itt; A%; 19|*. 

4. Multiply 316*7 by 10, by 1000, by 100000; and divide -039816 by 
100, by 1000, and by 100000. 

5. Add together 20*6, 1007-209, 8*00625, and 10607*8; 1362*53, 8*01996, 
23049*6, 400*96, and 52709; 250*7, 83*96, '000717, -03473, 61*8, and 
29069*7. 

6. Find the difference between 807*61 and 93*03816. 

7. How much must be added to 403*75 to make it 600*8? 

8. What remains when 100 times '0403 is taken from 10000 times 
•008073? 

9. By what number does 87*702 fall short of the difference between 
30*606 and 100 times 8*05? 

xo. Find the value, of 37*017 x 6*25 ; 1008*96 x '375 ; '614 x 80*8; 
•01519 X 12*5; 2*8 x 17*9 x -0385; 42*63 x 83000 x 171*7; 304*8 x 601.9 
X 81*0365. 

Ti. Multiply 206*018 by 17, and find how many must be added to the 
product to make it equal to 300 times the sum of 8*013^ 25*014, and '615. 
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12. The qaotient of a division sum being 7839*65, and the divisor being 
28 "OO, what was the dividend? 

23. Express in decimals the number of acres in a field which was 
divided into 73 allotments, each containing '0387^ of an acre. 

14. Find the valae of 23-5458 -T- 7-62; 7263-921293 -f- 30-647; 61-9162-4- 
8-825; 17-3540814 -^ -08368; 13*041567 -M4 '637; -005823875-^-0625; 
•000068092624 -r- -06381. 

15. What is that numj^er which, being increased by the sum of 6-803 
and 105*7, gives a total equal to ^ of 5415*76? 

16. What is that number which, being multiplied by 29*08, gives a 
product greater by 171*525511 than the product of 14*421 and -709? 

17. The French metre being 39*3708 English inches, how many metres 
are equal to 846*4722 English inches? 

z8. The French gramiM being 15*432348 English grains, how many 
English grains are equal to 807*3 grammes? 

68. Of Circulating Decimals. 

When the denominator of a fraction, which has been reduced to its 

lowest terms, is found to contain other prime factors than 2 and 5, that 

fraction cannot be exactly expressed as a decimaL 

18) 50 (*2777 
36 

Ex. 1. Let it he required to express fyas.a decimcU, 140 

Proceeding by the Bule in § 54—^5, we find that the ^40 

answer is '2777777, &c. ; tiiere is, in fact, no end to ^26 

the recurrence of the figure SsvBir. X40 

126 



2. Let it be required to express fas a decimal. 

Here also we find that the figures, 571428, 
reappear, and will continue to repeat them- ■ I ^* 



14, &0. 



selves as long as we continue to divide. •571428671«2o, so. 

From these two examples we learn — 

1st. That certain fractions repeat either one figure, or more, when 
reduced to a decimal form. 

2nd. That this repetition commences as soon as a dividend is found 
similar to a former one — e,g,, in Ex. 2 this repetition commences as soon 
as the remainder 4 is found, this remainder forming with the next cipher 
a new dividend similar to the first dividend. 
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It may be added— 

3rd. That it is not usnal to proceed with the division after a new 
dividend is found similar to a former one ; so that in the working of the 
above two examples all that part in darker figures may be omitted. 

4th. That decimals of which some part recurs again and again, as in 
the above examples, are called Recurring or Repeatln^^ Declmala ; the 
figures which recur are called the Period, or Repetend, and are usually 
indicated by dots placed over the first and last of them ; so that 
•277777, &c., is represented by '27, and 
•571428671428, &c., is represented by *£7142& 

Sth. That such a decimal as *S7142§ is called a Pure Clronlator, 
because it recurs from the beginning ; and that such a decimal as *2f is 
called a Mixed Circulator, because some of its figures recur and some 
do not. 

69. Of tlie Conversion of Eecurring Decimals to Vulgar 
Fractions. 

Ex. 1. Let U he required to ea^ess 'Saea Vulgar Fraction, 

Let X = the value of the Vulgar Fraction required ; 
then X = '6555$, &a, > 

and lOa; = 6-55555, &c. (§ 67). i* 
Subtracting downwards we have— 

9x = 6'55565, &c. - •65656, &o. = 5, 

Therefore *5 = g, Answer, 

Ex. 2. Let U he required to esBprem *2l£i ae a Vulgar Fraction, 

Let X = the value of the required Vulgar Fraction | 
then X = *2454545, &c. ; 
therefore lOOOx = 245 '454545, &a (§ 57-^) ;> 
and lOaj = 2-454545, &o. (§ 67—3). > 

Subtracting, we get — 

lOOOe - lOo; == 246*4545, &c. - 2-4646, &o., 
i.e., 990aj = 245-2 = 243; 
• -.-?^= 27 
990 UO* 



• • x = 



.*. -214 = ^, Aniwer. 
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From these two ezampleB we obtain the following Bnle :~- 

BULE.— To redncd a Oreiilatliii: Dedxnal* to a Tolgar Fraetloii:— 
From tbe number eziireBsed Xny aU the flgnres of tbe given dodmal 
snhtract tbe number expressed by those flgnres whioh do not recur; 
the dlflierenoe so found will be the numerator of the required 
firaetlon. For the denominator, take as many nines as there are 
recurring figures In the given Decimal, and place after them as 
many ciphers as there are figures In the fractioma part of the given 
Decimal which do not recur. 

3. jSepreM *3lS, '4^&, '4f, 36*0li, and S-jli as Vulffor Fractions. 

.,, A _ 316-31 _ 286 _ 67 _ 19 .^^ 
^^^ 900- - 900-180-60' ^"^• 



428-4 _ 424 _ 212 
990 99 

*4t= ^, Annoer. 



.aM - 428-4 _ 424 _ 212 j^^j,,^ 
^ - "990- -990-^5' "*'"^- 



<w^1 ft - 36015-360 _ 35655 _ 7131 _ 2377 . ..^ 
^^^^ 990 "990" - I98 - "W"' ^"•^• 

8^§ = ?Z^«^l,^„«.er. 



60. Of tlie Elementary Operations with Circulating 
Decimals. 

. Some additional care is neoessary in adding, subtracting, mnltiplying, 
and dividing decimal fractions when they take the form of Circulating 
Decimals. The following examples will pretty clearly indicate the usual 
though not the onlp methods by which the required operations with these 
fractions are performed :-> 

Ex. 1. Find the sum 0/4*9, 30*23, 14*642, and '63& 

4-9 = 4-9 
dO*2S = 30*2333333, &c. 
14*64^ = 14*6422222, &a 
•63§ = -0390390, &0. 
.*. Their Sum = 49*8145945, &c. = 49-8l46d, Answer. 

*^ The word Decimal is used in this Rule to signify any numher ex- 
pressed in the Decimdl Ifota;tion, even though greater than unity— e.^., 
20*712. 
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Ex. 2. Find the difference between 207*3l cmd 18'Odt. 

207-34 = 207-344444, &c 
18 -067 = 18-067676, &c. 
Their Differenob = 189-276768, &c. = 189*2M, Anewer. 

Ex. 8. Find, correct to eix places of decimal8t the difference between 17*64§ 
and 301-237. 

301-237 = 301-237 
17-646 = 17-04804 8 048, &o. 

Their DiFFEBBNOB = 184*188951952, &o. = 184*188061, Awwer. 

Ex. 4. MtUHply 7*0^6 by 10*2. 

TT r^.A&A _ 7036-70 6966 774 387 
Here 7-036 - qqq ~ 990 "" 110 ~ 56^ 

. ^,nu> 102 61 
And 10-2 = 3q = 5' 

««AA .^^ 387 61 19737 ^ _ax ^ 
.'. 7036 X 10-2 = -gg- X -g- = -275- = 71'7709, Amwer* 

6. jFVfufe^va^utf 0/6*1? X 3'208$. 

7 

64 

6*17 X 3*2083 ^ QQ X 9000 ^ ^'^" ^ 





3 



9 X u J7 

6. ^tJu2eAeva;ueo/6-8$l~4'l§. 

«qM . . ./^ 6864-68 . 418 - 41 6786 . 377 __ 
6-854 -f 4-18 - g^ ~ QQ ~990"^W"" 

18 

From the working of the abore examples the pnpil may see that, as a 
general role. Circulating Decimals are added and evibtracted after their 
recurring periods have been sufficiently extended to secure accurate 
results, while they can only be easily multiplied and divided by first 
reducing them to Equivalent Vulgar Fractions. 
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Exercise 27. 
Exercises in Recmrinff Dedmals. 



1. Bednoe io vulgar fractions or mixed numbers 2'fd ; 312*74Sd; 
-6174; -OOOSS; SSl-OdOQl; 23*dl84; 200-20631^. 

2. Bednce to decimals H; tt; Ui 2f ; 16J; W; fH; iHii VW> 

tM; V/; W. 

3. Add together 8-53, ZOO-OOftl, 16-S5, SOO'ItI. 

4. Find the value of 17 + 38*019 + 46*4 + -006S. 

5. By how many must 16*63? be increased to make It equal to 300*4? 

6. If 39*07 be added to 3 times 160*fl, how many must be taken from 
the sum to make it equal to 200 times 3*064l^ ? 

7. Find the product of the sum and difference of 20*06 and 17*004. 

8. Multiply 47*471 by 300*8; increase the product by 400*01?; find by 
how many it must again be increased to miUce it equal to 800*7 x 90*4, 
and multiply the number so found by 30 *S. » 

9. Find, correct to three places of decimals, the value of 900*7-t-*4; 
28*S-^*0St; 600*016 -r- -661; -OSW-riei; 209^4-17*^0?; *00^i-T-*00iS. 

10. Simplify, correct to ,e,«» phu^es of decimah^ ^; a^^ 

•8 X *091 X 70*? 
106 -5- 81} • 

61. Miscellaneons Problems in Decimal Fractions. 

Ex. 1. Reduce 8s. 3d. to eA« decimal qf£L 

By § 64, Ex. 3, we can reduce Ss. 3d. to the fracUon of £1, thus— 

8s. 3d. 99d. 33 
£1 ~ 240d. - 80' 

This /racf ion, {}, may now be reduced to a decimal^ by § 55, thus— 

[10 I 33* 



80 



f 



8 3*3 



■4125, Anstoer.* 



* For a shorter method, see page 139 of ** Advanced ArWimetic.** 
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2. Find Iht valve (nf *625 o/l ton, and *08i o/£27, lOik 

'625 ton 
20 



l2-5l^l& cwt. We first mnltiply by 20 to reduce the Um9 

1 to cwts. The fractional part of the cwtt. is 

^'\ qr» then multiplied by 4 to reduce it to qn. 

Answer^ 12 cwt. 2 qr. 

•085 of £27, 10s. = -083 of £27i = g of -g = g x 6 = "l2 ^ 

£22, 18s. 4d., ^nnoer. 

Sz.8. Beduu^toadecimoLlfiHictum, 

42 i '-~~L A young pupil might suppose that the answer 

i 7 I 51666666 ^^s '738 because he finds none "<yoer*' after 

'738095^ the 8. He must remember that the 6 is a 

AnriBtr, •7te096A. circulator.* 

Exercise 28. 
Exercises on Art. 61. 

1. Reduce £3, 6s. 8d. to the decimal of £11, and 13 tons 21 lb. to the 
decimal of 5 tons. 

2. Reduce the following sums of money to the decimal of £1—48. 7|d.y 
£1, 18s. OJd. ; £61, 13s. 2d. ; £900, Os. lO^d. 

3. Find the value of '75 of £103; 2*6 of £100, 17s. 9d. ; 4'8S of 4 miles 
6 fur. ; 30*85 of 105 qr. 2 bush. 

4* Reduce to decimals |f, ^, 19||, 10||, 6f |. 

\> A X ^ • 1 JVof T Vof27 

5. Reduce to a decmial oi r^ • 

6} of -^ of t^ 
^ 104i 17 

6. Find the value of as in the following equations :— 

12 19' 16 ■" oj ' 31 oj ' 71 81* 
* See ^* Advanced ArUhmetic," page 132. 
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MISCELLANEOUS EXAMPLES AND 

EXERCISES. 

t. If a lieycU whed &€ 2 yd. 3 in. tn circumference, how far wiU U 
travel in turning 1020 times f 

The wheel being 2 yd. 3 in. in circiunferenoe, it is clear that at eTery 
turn it is propelled just 2 yd. 3 in. 
Therefore 1020 turns propels it 2 yd. 3 in. x 1020. 
The answer may now be found in several ways — . 
Ist. By HnltipUcation— According to Bule in § 42. 
2nd. ByFractlonB— 85 

2yd. 3in. xl020 = 2Ayd. xl020=^yd. xi®=26yd. x 86 = 

2125 yd., Anstoer. 1 

drd. By FractlonB and BeasonlncT— 

If the circumference were 1 yd., then, in 1020 turns the wheel would 
travel 1020 yd. Therefore we get 
The distance travelled with a circumference of 1 yd. = 1020 yd. 
•' . When the circumference is 2 yd. the distance will be 2040 yd. 
And when the circumference is ^ yd. the distance will 

be ^ of 1020 yd., i.e. . . . . 85 yd. 

.*. When the circumference is 2 yd. + ^ yd. the dis- 

tance will be 2040 yd. +85 yd. 2126yd. 

Anstoer, 2125 yd. 
3. Divide 40 acres of land between two brothers, giving the elder one 
7 ac. 2 r. more than the younger. 

Let AB represent the whole F 

40 acres,* AC the younger bro- 
ther's share, and CD the elder 
brother's share. 

Then, it is clear that CD is 
greater than AC by 7 ac. 2 r. 
Therefore let ED represent this 
7ac. 2r. 

* In teaching arithmetic to beginners, it is always advisable to use 
diagrams and other illustrations as freely as possible. These aids f^ould 
afterwards be dispensed with, and the child be required to grasp the 
problem without tneir assistance. 
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It follows that FO is equal to AC, and tliat 
AE = (L) 40 ac. - 7 ac. 2 r. = 32 ac 2 r. 

(2.) Twice the share of the younger brother. 
• * . The share of the younger brother => 

32 ac 2 r. -^ 2 = 16 ao. 1 r. ^ 
And that of the elder brother = > Antioer, 

16 ac. 1 r. + 7 ac. 2 T. = 23 ac. 3 r. ) 

3* If-^ofthevctkie of a ship he £700, 158., uhai is the value of 3 such 
ehipsf 

^ of a ship is worth £700} ; 
.*. -ifoftk ship is worth ^ ; 

o 

.-. All the ship is worth ^^ x 27 = ^^. ^ ^ (§ 60-5) ; 

o o 

.'. SmuAdup.^, worth ^<»f '<27 ^ 3^ ^2803x27 x 3^ j^43 

8 4x8 32 

~ £70M, Is. lO^d., Amvjer, 

4. TFind the value o/8f tons of metal at £69, lOs. lOd. per ten. 

The value ol 1 ton = £ 69, lOs. lOd. 

8 

.*. The value of 8 tons = £556, 6s. 8d. 
And the value of i of a ton = ?5?ii^:i?^ = £ 13, 188. 2d. 

.*. the value of } of a ton = £13, 18s. 2d. x 2 = £ 27, 168. 4d. 

.*. the value of 8f tons =£598, Is. 2d. Ane. 

5. What sum of money is Wu highest eommon measure of £17, 5a. 2d. 
and £35, 188. lOd. ? (National Society's Middle-Class Examination.) 

There are two methods of doing this— 

Ist. By reducing each given quantity to pence, thus^ 

Therefore, Ansu>er s 38d. » 3s. 2d. 
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2nd. Without reducing eUker of the given qutmHtiee, fhxm — 

£17, 5s. 2d.) £35, 18s. lOd. (2 
£34,108. 4d. 

£1, 8s. 6d.) £17, 5b. 2d. (12 
£17, 28. Od. 

38. 2d.) £1, 8s. 6d. (9 
£l,8s. 6d. 

Amwer, 3s. 2d. 

6. IfZducki are vforth 4 chickens^ and 3 geete aire north 10 ducki, find 
the value of a goon; a pair of dUckene being toorth 4s. 6d. (Cambridge 
Local Examinations.) • 

The yalue of 3 ducks = that of 4 chickens — ie., two pair of chickens 

= 48. 6d. X 2 = 9s. 

Og 

.". The yalue of 1 duck = ^ = 3s. 

.'. The value of 10 ducks = 3s. x 10 = 308. 

= also, that of 3 geese. 
•'. The yalue of 3 geeae = 308. 
.*. The yalue of 1 goose = lOs., Anetoer, 

7. A per eon buys a lot of old timber for £16, and forthmth eeUi it for 
20 guineas. What does he gain on every shilling that the timber cost him f 
(National Societjr's Middle-Class Examination.) 

His total gain =: 20 guineas - £16 = £5 = 1200d. 
• * . The sum gained on [£16, i.e.], 3208. » 1200d. 

•*. The sum gained on Is. » ' a 3jd., Answer, 

8. Four-seventeenths of half the seventh part of a gold coin have been 
ioom (Moapf emd it now weighs 5 dwt. 1-^ gr. IHnd its original weight, 
(National Society's Middle-Class Examination.) 



H.r,*<rflofl=4xlxl-j|y 
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Therefore, we find that— 

-^ of the coin have been worn away, and that 

.* . =^ of the coin weigh 5 dwt. 1^ gr. = ^^ gr. 

.-. j^ 0/ **« coin «««,». ^S: ^ 117 = ^^^ 

29 17 

.: The coin ic^m^^^x 119 =>^^^:^M^ mi: 

28 X 117 55^ X \5,X 4 

4 1 

6 dwt 2|gr. = ^piEl = 123i gr. = 5 dwt. 3igr., Awwer. 

4 



Exercise 29. 
Miscellaneous Examples. 

X. Find the Valne of £24, 178. 1 Jd. x 25. 

2. Find the product of 8407 and 90036 and divide it by 2L 

3. How many times will a cart wheel turn in 16 miles if it be IS ft. 
4 in. in circnmf erence ? 

4. How many times may 85 be taken from 130614, and how many will 
remain? 

5. If a coal waggon contains 3 tons 5 cwt. of coals, how many waggons 
will be required to carry 334 tons 15 cwt. ? 

6. If f of a piece of land be worth £800, 16s. 9d., what is the value of 
the whole piece? 

7. What was the price of an acre of land when 4} acres cost £132, 
6b. 6d. ? 

8. What is that sum of money of which ^ is £81, 13s. 6d. ? 

9. What is the price of 7 horses if £200 be the price of 3 ? 

la What is the circumference of a bicycle wheel which turns 100 times 
in 250 yards? 

II. A boy once subtracted 8017 from a number instead of adding it. 
If hlB answer came to 26049, what would the true answer have been? 

13. What fraction of £50 is £2, 17s. ? 
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13. How many iq» yd. of turf will be required for a lawn whioh ii 
73i yd. long and 69 yd. wide t There it a gravel walk round it 2 yd. 
wide; what will be the coit of putting down new gravel at 7id. per 

"^il Simplify ?54i!; ^JL^ ; }Ii2<J^. 

15. If ^ of a sum of money be £16, lOs., how much is ^ of it. 

x6. How many quarter of a pound packets of tea can be made up from 
13} lb. ? 

17. If a hoop be 1 yd. 3 in. round, how far must a boy run with it to 
turn it 1300 times? 

18. How far will a man travel by taking 519 steps, if he takes a full 
pace of 31 inches? 

19. What is the cost of painting a house at Is. 6d. per sq. ft., if there 
are altogether 153 sq. yd. to be painted? 

30. For what sum was an esfcate sold if f of the purchase money be 
£7023, 16s. lOd. ? 

2z. What number is that which, being divided by Iff, produces a 

quotient equal to l ^ \^ ^,? ? 
^ ^ 17 X 6 X 16^ 

S3. What is the value of the contents of a till which contains 5 sover- 
eigns, 7 half-sovereigns, a crown piece, 19 half-crowns and as many florins, 
71 sizi)ences, and £1, 16s. 4}d. in other money. 

33. The value of a bag of money which contained 10 sovereigns, 18 half- 
sovereigns,' £21, 38. 4Jd. in small money, and 41 other pieces of money , was 
£44, 5s. 4}d. ; what were those other pieces of money t 

24. The circumference of a circle being 3*1416 times its diameter, find 
how long the point of the minute hand of a church clock would be 
travelling 506677248 yd., the hand being 4*2 yd. long. 

35. If 49 acres of land be bought for £301*14285?, how much land can 
be bought for £38*27 ? [By Vulgar Fractions.] 

36. The weight of 14*3 bushels of potatoes being "25 of 10 cwt., what is 
the weight of 51 bushels? 

27. After a number had been reduced by 605, it was divided by 8009, 
and the quotient was 73018. What was the original number? 

28. What was the circumference of a bicycle wheel which turns 2065 

times in a mile and a half ? 

I 
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29. If a man earni 68. 5Jd. per day, how long will it take 7 men to 
earn £770, 168. O^d. ? 

30. How many lior8e8, each worth 33 guineas, are eqoal in value to 48 
acres of land at £187, 13s. 9d. per acre? 

31. A woman sold a certain number of fowls at 7s. 6d. a couple ; if she 
received £19, 28. 6d. for the lot, how many fowls did she sell? 

32. If 'S0987654S of a share in a silver mine be worth £358, 18s. 3d., 
what is the value of 600 shares? 

33. If a ton of coals be worth £1, 13s. 6d., what is the value of 7"^ 
tons? 

34. The length of *6 of a field being 2 poles 4 yd., what is its entii« 
length? 

35. What is the value of ^ of an acre of land at £130, lOs. lid. per 
acre? 

36. Find the value of 3^ of £13334, lis. 6^d. . 

37. ^The circumference of a hoop being 19*03 ft., how long will a boy be 
travelling 2*5 miles with it, supposing him to turn his hoop 15 times a 
minute? 

38. Find a number which, being multiplied by 307 and then reduced 
by 1899, produces the product of 605 and 18017. 

39. A man made 1831 pins a day ; after working a certain number of 
days he found that as soon as he had made 506 more he would have alto- 
gether 136000 pins ; how many days had he been at work when he dis- 
covered this? 

40. What is that number which, being added to the sum of 209*036, 
7*8, 40*339$ and 7*80$, produces a number equal to the product of 301*7 
and 28-3? 

41. If 1*375 of a field be 34 ac. 2 r. 24 poles, how many sq. yd. would 
be contained in a field which was 6 '3 times as large ? 

«. ,.*_ -Soff - *§of -^^ *^ A of 1-375 

42. Smiplify ^^fi.i25 + |of5 "" ^ of I'S - •? of -^f 

43. Add together *35 of 10s. ; •54l8§ of 12s. 4d. ; and •23§ of 12s. 6d. ; 
and reduce the result to the decimal of £1. {CkrUV$ Rospitai, Mid- 
summer 1872.) 

44. The weight of a cubic foot of sea water is 2 qr. 8 lb. 8^ os. ; a cask 
floating therein displaces 5 cub. ft. 937^ cub. in. of water. Find the 
weight of the cask, or, which is the same thing, the weight of water dis- 
placed. {ChrUfs Hospital. Midwrnmer 1872.) 
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45. If a bar of silver weighing 4*6 lb. be worth £13, 16s. 9d., how many 
oonees of it are worth £2, 9s. 6^d. ? 

[N.B. — This and the following ten exercises are taken from the 
National Society's Examination of Middle-Class Schools.] 

46. Add 17i^, 18^, and 19^, and multiply their sum by f |. 

47. From 2080<^ subtract 1090^^, and divide the remainder by 107^ 

48. In what number is 41 contained 271 times? 

49. How many years of 365| days are there in 75972 days? 

50. If 52 men can excavate 1250 cub. yd. of clay in 24 hours, in what 
time could 39 men do the same? 

51. If 15 oz. 12 dwt. 13 gr. of silver be worth 80s. 8d., what quantity 
is worth 508. 5d. ? 

52. Mr James Watts owes Mr Thomas Jones for 4 guineas worth of 
silk at 5s. 3d. per yard, and for 8s. 9d. worth of linen at 2s. 4d. per yard. 
Make out the bill specifying the quantities. 

53. Divide £247 by Ba. 4d., and 247 by 5i. 

54. Each side of a square surface measures 4f { ft. What is the area? 

SS> Find the value of if + H - lA; '^^-^^f^ + ^fy . lOQ-Ql -^ -548; 
•3763. lcwt.l2oz. reduced to a decimal 



100-08' 1 cwt. 3 qr. 9 lb. 

56. A piece of land is worth £10 per rood ; if a field contains 28 ao. 3 r., 
what is the value of \ of that field ? 

57. How much beer is contained in 38 casks which are full and another 
which is { empty, if it is found that a cask which is ^ full contains 48 
gallons? 

58. In a cricket match the average score on the winning side was 13 ; 

the total number of runs on the'losing side was -4z of those on the win- 

3'25 

ning side. What were the two scores, eleven playing for each side? 

59. A house and garden occupy 3 ac. 2 roods of ground ; the garden is 
five times larger than the house ; what is the area of the garden? 

6a The first of two trucks of coal contained 1| of that in the second. If 
the first contained 19 tons 4 cwt. 97 lb., how much did the second contain ? 

6z. One-third of a pipe of wine being worth £13, 28. lOd., what is the 
value of three-elevenths of a pipe? 
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6a. What Si tlie coit of telegrapbing to a diitance of 3800 miles a niM- 
■age ooniiiting of 300 English and 150 Peruan words, at the rate of a ^d. 
per mile for every 60 English and jd. per mile for every 30 Persian 
words? 

[N.B, — This and the following five exercises are from the Cam- 
bridge University Local Examinations.] 

63. Fifty members pay 7id. each per week for 20 weeks into a coal 
club. To this are added five subscriptions of a guinea each, and ten of 
10s. 6d. each from other sources. The cost of keeping the accounts 
being lOs., how much coal at £1, 13s. per ton can be provided out of the 
remaining funds for each of the fifty members ? 

64. Rnd the value ofJ + |+A + A»nd fi-=4f . 

65. The water of a certain company contains *002 of organic impurity, 
*003 of metallic impurity, and "02 of chalk. Find what vulgar fraction 
of the whole is pure water. 

66. A cubic foot of wood weighs 20 lb. ; find the weight of 10 planks, 
each 30 ft. long, 1 ft. wide, and 1 inch thick. 

67. Findthevalueof J + 1 + i + I + »; (41 +i)of (f + l); ?^?; 

4\»-l^i^ reduced to a decimal. 
£33, 4s. 6d. 

68. Find the cost of 39}| tons of raisins at £17, 8s. 6d. for half a ton. 

69. If ^ of a piece of land contain 18 ac 3 r. 20 poles, how many iq. 
yd. are contained in { of that piece of land? 

70. Find the value of 35f of £2133, 13s. lOjd. 

71. If a mUe of telegraph wire costs £3, 14s. 6d., find the cost of 76 A 
miles. 

72. Multiply 5 m. 3 fur. 20 p. 2 yd. by 17iV* 
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73. Beduce 31624516 ounces to tons. 

74. How many persons can receive £3, 8s. 6id. out of £448, 18s. ll^d. ? 

75. If 113 books cost £20, 7s. 4^d., how many can be bought for £63, 
12s. 4id.? 
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76. Find the value of 

256-3424 x 50 3 £18, 7b. IjcL 46 lb. 1 0%. 10 dwi. 1 gr. 
-032 ' £31, 88. 6id. ' 5 oz. 3 dwt. 11 gr. 

77. Wliat ia the difference in the oost of 432 thingi at djd* each, and 
93 thingi at 1b. 4|d. each? 

78. Beduce 47 ao. 3 r. 14 perohea to the fraction of 1 acre, and mnltiplj 
£180, lOs. 6d. by the result. 

79. Reduce 15 cwt. 2 qr. 11 lb. to the decimal of 1 owt., and multiply 
£6, 158. 4d. by the result. 

8a In a scramble of a certain sum of money, it was ascertained whither 
i* it h '^^ i o^ ^^ ^^ goJie^ but the remainder, two shillings, was miss- 
ing ; how much money was scrambled ? 

8z. A pays £91, Ss. a year for his house, and B pajrs £109, lOs. for his 
house ; if A lends his house to B for 210 days, and B lends his house to 
A for 175 days, which will be indebted to the other? 

83. The sum of £325, 2s. 2id. is to be divided equally amongst 112 
persons, with the esception of the one who divides it, and he is to receive 
£2, 17s. 6.id. extra for his trouble ; how much does each of the others 
get? 

83. Reduce H ^ ^^ dedmal, and say what recurring decimal cannot be 
f oimd by the ordinary process of Division. 

84. Find the cost of 8*76 owt. of salt at £2*81^ per cwt 

85. The cost of 1 ton of copper ore being £47*476, find the oost of 
95'0§8095S of a ton. 

86. If 1 lb. of gold be worth £38, lOs. 9d., what is the value of 7A ^^ 
of a metal which is only half as valuable as gold? 

87. Two casks of brandy cost £36*8$ ; what is the value of the brandy 
in 57 full oasks and another which is only |{ full ? 

88. If I of the cargo of a ship be worth £780, lOi.^ what is the value of 
Ao^theoaxgo? 



ANSWERS. 
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Exercise 1. 

62; 37; 41; 38; 85; 74; 83; 55. 

Exercise 2. 

z. Three hundred and twenty-seven; four hundred and sixty-two; 
eight hundred and ninety-one; seven hundred and twenty-three; five 
hundred and thirty-six ; nine hundred and fifty-five ; four hundred and 
thirty-eight; six hundred and forty-nine; eight hundred and eighty- 
eight ; nine hundred and ninety-nine. 

2. 486; 365; 578; 931; 262; 129; 757. 

Exercise 3. 

1. Twenty-seven thousand four hundred and twenty-six ; thirty-eight 
thousand two hundred and nineteen ; five hundred and thirty-two thou- 
sand seven hundred and forty-six ; two hundred and eighty-one thousand 
one hundred and seventy-nine; fifty-eight thousand six hundred and 
twenty-three ; seventy-three thousand two hundred and eighty-five ; two 
million three hundred and forty-one thousand two hundred and fifty-two ; 
five million seven hundred and twenty-six thousand eight hundred and 
thirty-nine; sixty-three million two hundred and forty-seven thousand 
eight hundred and twenty-six; three hundred and ninety-one million 
two hundred and thirty-three thousand four hundred and seventy-four ; 
eighty-five million six hundred and ninety-seven thousand three hundred 
and thirty-three. 

2. 5462; 7831; 87452; 6651; 941624; 44899; 25Q5366; 583771222; 
888777333, 
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Exercise 4w 

1. Seventeen ; twenty-six ; eigkteen ; eighty ; four hnndred and three ; 
one thousand seven hundred and nine ; sixty- three thousand and eighty ; 
fif ty-f our thousand six hundred ; three thousand and ninety ; seven 
thousand nine hundred and two ; two hundred and eighty thousand six 
hundred and one ; seven hundred thousand and sixty-one ; two million 
eighty thousand six hundred and thirty-nine ; fifty million two hundred 
thousand seven hundred and one ; one hundred and eighty million six 
hundred and one thousand and seventeen; five hundred million one 
thousand and six ; three hundred and one million and ninety ; eight 
hundred and twenty million sixteen thousand seven hundred. 

2. 19; 70; 605; 3802; 90650; 17100; 200002; 5016101; 26000019; 
100002600. 

Exercise 6. 

z. 20; 15; 17; 28; 55; 57; 66; 160; 210; 610; 300; 40; 19; 99; 
6006 ; 151562. 

2, XXX ; LXX ; XII ; XV ; XVIII ; XXVII; XXXVI ; LI; CVHI ; 
LXIII ; CCXX ;' IVX VII ; L^fflDCCCO ; CIXXOVIII ; LViCIII ; 
CLXXXIVLCCCCVn. 





Exercise 6 


• 




I. 166. 


6. 23701. 


xz. 531146. 


3. 154. 


7. 163465. 


la. 1827197. 


3. 1625. 


8. 221L844. 


Z3. 3697034. 


4. 1584. 


9. 22009. 


Z4. 13425400a 


5. 29096. 


lo. 170889. 






Exercise 7. 


I. Is. 9d. 


£1, 78. Hid. 


3. £70, 198. 6d. 


2s. 8d. 


£32, 14s. Id. 


4. £511, 178. 


98. Id. 


£30, l8. 9d. 


S. £110, 138. 4d. 


£1, 128. 7d. 


£349, 158. 2d. 


£181, 68. 8d. 


3s.41d. 


a. £8, l8. 7Sd. 




6. £5926, 16s. 5d. 



ANSWERS. 
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X. 9732. 

2. 25624. 

3. 136565. 

4. 428988. 

5. 55Q962. 

6. 305928. 

7. 3812562. 

8. 80020809. 

9. 97619544. 
lo. 739714236. 
zi. 1098753425. 
Z2. 3432654. 



z. £639, 121. 7id. 

£1066, Is. O^d. 

£1492, 98. 5id. 

£1918, 178. 10}d. 

£852, 16b. lOd. 
a. £42170, 198. Of d. 

£24097, 13b. 9d. 

£36146, 108. 7id. 

£48195, 78. 6d. 

£60244, 4b. ^6L 

3. £6829, 08. 4d. 
£7682, 12b. lOJd. 
£8536, 5s. 5d. 
£9389, 178. ll^d. 
£10243, lOs. 6d. 

4. £6055, Ob. 7id. 
£9082, IOb. ll|d. 
£24220, 2b. 6d. 



z. 4.^ 
3. 418. 

3. 642. 

4. 237. 
S 413. 



Exercise 8. 

Z3. 56480640. 
Z4. 33542003. 
z5. 723669600. 
z6. 230009090. 
17. 1205932. 
z8. 1329335. 
Z9. 5483452. 
ao. 70360040. 
2Z. 2202933468. 
23. 43449538. 

23. 332902033. 

24. 192643362240. 

Exercise 9. 

£15137, llB. 6jd. 
£21192, 12b. 2td. 
£36330, 3b. 9d. 

5. £629, 12b. Hd. 
£839, 9b. 6d. 
£816, 3b. IJd. 
£1119, 6b. 
£1888, 168. 4id. 

6. £30, 198. 6d. 
£39, 16b. 6d. 
£44, 128. 4id. 
£23, 48. 7id. 
£19, 188. 3d. 

7. £63, 15s. 2d. 
£72, 17s. 4d. 
£55, 158. 9id. 
£47, 16b. 4jd. 

Exercise 10. 



25. 39738854302. 

26. 39492226288. 

27. 1581121276145307. 

28. 124892312635200. 
39. 80970556097063672. 
30. 74070051394414192. 
3Z. 8786880. 

33. 978852. 

33. 6822504. 

34. 4420. 

35. 3231360. 



£56, 18s. 6id. 

8. £17, 3s. 5d. 
£20, 98. 5id. 
£31, Ob. 9id. 
£54, 3b. Id. 
£45, lU. 4^d. 

9. £13, 48. 8|d. 
£14, 2B.21d. 
£10, 3b. l^d. 

za £2395, Ob. 4d. 

£182172,178. 

£1215940, 17b. 4d. 
zz. £1, 198. 8d. 
Z3. £46, 14b. 6d. 
Z3. £61343, 158. 
Z4. £957, Is. lOJd. 
Z5. £154, 18b. 8|d. 



■ 6. 70L 

7. 63325. 

8. 59411. 

9. 157925. 
zo. 692621. 



zz. 707342. 
Z3. 359818. 
Z3. 386372a 
Z4. 508735. 
Z5. 30696187. 



z6. 299599992L 

Z7. 54436. 

z8. 29815. 

Z9. £1692m 

aa 1367059. 
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ANSWERS^ 



1. £48, 128. 2cL 

2. £41, 8s. Id. 

3. £3812, 38. 6|d. 

4. £4992, 13s. 2d. 

5. £29337, 28. lOd. 

6. £2748, lis. 3jd. 

7. £494985, la. 3}d. 

8. £39209, 58. 8|d. 

9. £2009006, 19s. 7jd. 
la £99185, 28. S^d. 



Exercise 11. 

11. £434696, 4s. 11 jd. 

12. £2039, lOs. 5id. 

13. £2979, Is. Hid. 

14. £910, Os. Hid. 

15. £16, 198. ll|d. 

16. £120, 12s. lljd. 

17. 15s. did, 

18. 9s. ll^d. 

19. £8, 2s. 9id. 

20. £399, 108. Id. 



21. £65, 168. 7id. 

22. £599, 78. 6d. 

23. £69,108. 

24. £77, 3s. 4d. 

25. £33, 128. 6d. 

26. £63, lOs. 3d. 

27. £66, 98. lid. 

28. £732, 198. 7d. 



1. 312. 

2. 1841. 

3. 3152. 

4. 26216. 

5. 18117. 

6. 22308. 

7. 15071. 

8. 103301 

9. 34079. 
zo. 85546. 

11. 3366. 

12. 36418. 



Exercise 12. 

13. 954640 + 8. 

14. 118670. 

15. 3224550. 

16. 359736 + 6. 

17. 3896536 + 7. 
i8. 625765 + 3. 

19. 17590022 + a 

20. 1236024 + 3. 

21. 151663 + 5. 

22. 3473754 + 3. 
23..7513561 + 2. 
24. 68929419 + 7. 



25. 941901419 + 8. 

26. 17571964 + 11. 

27. 968289924 + 1. 

28. 3134916. 

29. 16719850 + 5. 

30. 67971921 + 10. 

31. 10956. 

32. 30263. 

33. 918. 

34. 35. 

35. 144. 



1. 4b. l^d. 

2. 28. lO^d. 

3. 28. 2id. 

4. 6s. 5^d. 

5. 48. 5d. 

6. Is. 3id. 

7. 18s. Id. 

8. £6^ 98. 6d. 

9. £19, 88. 7id. 



Exercise 13. 

la £53, Os. 4id. 

11. £250, lis. 9id. 

12. £1147, 16s. 2d. 

13. £1014, 4s. 3id. + 

14. £62, 7s. 8id. + 

15. £375, 58. 8id. + 

16. £9002, 14s. 7d. 

17. £13289, Os. Oid. + 

18. £22289, Os. 4d. 



19. £1133, lOs. 

20. £45326, 98. S^d. + 

21. £36646, Is. Id. + 

22. £20, 3s. IJd. 

23. £301, Is. 4id. 
£3913, 17s. 71d. 

24. £26, 2s O^d. 

25. £150, 68. 6d. 

26. £360, 10s. 4d. 



ANSWERSw 
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1. 29537. 

2. 19217 + 16. 

3. 73641. 

4. 20716. 

5. 87304. 

6. 4200706. 

7. 819070. 

8. 32400070. 

9. 9909837. 

lo. 11071039 + 7. 
ii. 82015925. 

12. 4172 + 206. 

13. 9281. 

14. 5263. 

15. 700638, 

16. 603709. 



Exercise 14. 

17. 2800317. 

18. 60050. 

19. 635348 + 4011. 
2a 16722 + 1570. 

21. 28789 + 221. 

22. 268256 + 21332. 

23. 1511 + 4103. 

24. 8019. 

25. 69809 + 5163. 

26. 306170. 

27. 9870690. 

28. 1360950. 

29. 210105. 

30. 69000. 

31. 44432 + 44437. 

32. 15097 + 3220ai. 



33. 3817 + 597100. 

34. 815. 

35. 405. 

36. 73 houri. 

37. 37. 

38. 535. 

39. 85. 

40. 115. 

41. 207 pence. 

42. 1207. 

43. 6028 and 4290 oyer. 

44. 38227 ; 7 times. 

45. 833680. 

46. 21. 



Exercise 15. 



X. £23, 19s. S^d. + 

2. £407, 6s. 4d. 

3. £3005, 128. 4d. 

4. £7, 6s. IJd. + 

5. £2607, Is. 7Jd. + 

6. £3501, Os. lOJd. 

7. £35, 19s. 5id. + 

8. £72, 3s. 2id. 

9. £10, Os. 4 jd. 
zo. 4s. 7^d. 

ti. 16s. Ijd. 

12. £20, 17s. O^d. 

13. £61, Is. 3.)d. 



14. £17, Os. S^d. 

15. £2001, lOs. lOJd. 

16. 17s. lljd. 

17. £100, 19s. Hid. 

18. £17, 12s. 5^d. + 

19. £40, Os. 7id. 

20. 14s. 2jd. 

21. £300, 12s. 6Jd. 

22. £249, Os. 5d. + 

23. £247, 4s. 24d. + 

24. £13, Os. Ojd. + 

25. 16s. 45d. + 

26. £1, 60. 7d. + 



27. £101, 17s. 4id. + 

28. £38, 3s. IJd. + 

29. £152, 4s. 3d. + 

30. £632, 18s. 3d. + 

31. 1968. 

32. 756. 
33- 4560. 

34. £1301, 14s. lOd. 

35. £83, 6s. 3jd. ; 10 yrs. 

36. £3, 2s. 7id. 

37. ^7, 2s. 
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Exercise 16. 



1. 750d. 


7. 2587 in. 


xo. 10 lea. 1 m. 4 f. 20 p. 


24087 d« 


3120 f. 


6 yd. 1 ft. 8 in. 


16038 f. 


459000 860. 


llcwL 3qr. lib. los. 


433h. d 


29147 lb. 


1756 lb. 1 oz. 


24000 f. 


387280 dr. 


zi. 1000. 


60904 h. d. 


273 sixpencef. 


la. 3piDt8le88. 


3. 171 ; 2052. 


e. 111420 m. 


13. 107620; £56. 


3. 1488 ; 11160. 


17262720 sq. in. 


14. 7344. 


4. 860. 


37461703 8q. in. 


15. 6 wk. 3 days. 


S. 315. 


7978176 cub. in. 


16. 202 ells 1 qr. 4| in. 


6. £11, 68. 3d. 


9. 17 wk. 167 hr. 


17. 38. 8id. 


£S5, 9i. 9jd. 


4 hr. 2600 sec. 

3276 mo. 1 wk. 3 days. 


18. £3109. 



Exercise 17. 



r. £1P0709, 138. 81d. 

3. 890 oz. 19 dwt. 12 gr. 

3. 6571 OB. 16 gr. 

4. 7374 tons 12 cwt. 2 qr. 

5. 20215 tons 4 cwt. 75 lb. 8 ox. 

6. 1071438 sec. 

7. 316 m. 6 f . 18 po. 2 yd. 

8. 2060 yd. 2 ft. 8 in. 

9. 1058 ao. 1 po. 



xa 2910 ac. 1 rd. 7 po. 24i yd. 
XX. 2962 lb. 8 oz. 6 dwt. 19 gr. 
xa. 24367 tons 7 cwt. Iqr. 4 lb. 14 OS. 
X3. 2697 L 1 f. 21 yd. 1 ft. 1 in. 
X4. 95317 sq. yd. 2 sq. ft. 97 sq. in. 
X5. 23 yr. 6 mo. 
x6. 45 lb. 7 oz. 11 dr. 
17. 43 quarts. 



Exercise 18. 



X. £168847, 28. 5id. 

£1129579, lOs. 8d. 

£229445, 16s. lO^d. 

£1041331, 28. 7jd. 

£1782617, 148. OJd. 

£3123993, Us. 7id. 

£63054941, 168. 9d. 

£307157402, 168. lOJd. 
9. 217 tons 2owt. 2qr. 10 lb. 1 os. 



128 tons 13 cwt. 1 lb. 5 o& 
660 tons 17 cwt. 22 lb. 12 os. 
1672 tons 2 cwt 17 lb. 1 oz. 
1982 tons 11 cwt 2 qr. 12 lb. 4 oz. 
8224 tons. 

33356 tons 2 qr. 24 lb. 11 OS. 
357 lb. 6 oz. 16 dwt. 5 gr. 
622 lb. 6 OS. 14 dwt. 11 gr. 
797 lb. 5 OS. 11 dwt 13 gr. 
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7421b. 502. 12dwt.3gr. 
2639 lb. 10 oz. 12 dwt. 
2941 lb. U 02. 8 dwt. 19 gr. 
19331 lb. 7 02. 14 dwt. 23 gr. 
66217 lb. 17 dwt. 16 gr. 

4. 311 yd. 1 qr. 2 nl. 
376 yd. 2 nL 
424 yd. 

119 yd. 1 qr, 
3672 yd. 
26904 yd. 2 nL 

5. 495 wk. 6 d. 13 hr. 30 min. 
24982 wk. 3 d. 18 hr. 55 min. 
120533 wk. 1 d. 7 br. 20 min. 
2205707 wk. 5 d. 3 hr. 15 min. 

6. 1653 qr. 6 bash. 
1860 qr. 3 bush. 3 pk. 
1492 qr. 7 bush. 3 pk. 
1952 qr. 2 bush. 3 pk. 
8957 qr. 6 bush. 2 pk. 
16215 qr. 7 bush. 2 pk. 
116681 qr. 2 bush. 

7. 756 g&l. 
850gaL2qt. 



952 gaL 3 qt. 1 pt. 
2126486 giiL 6 qt. 
126055 gal. 1 pt. 

8. 221 ac. 16 po. 
400 ac. 2 r. 39 po. 
317 ac. 3 r. 13 po. 
2344 ac. 2 r. 13 po. 
32322 ac 9 po. 
37218 ac. 2 r. 

9. 172 sq. yd. 8 ft. 66 in. 
13956 sq. yd. 2 ft. 27 in. 
247459 sq. yd. 5 ft. 33 in. 

10. 334024 c yd. 7 c. ft. 317 c in. 

5849279 0. yd. 15 e. ft. 1305 0. in. 
XX. 1068 1. 6 f. 21 po. 4} yd. 

338 1. 6 f. 34 po. 5 yd. 

49852 1. 2 m. 1 f. 18 pa 1 yd. 
xa. 46 tons 4 cwt. 12 lb. 
13. 407 yd. 11 in. 
X4. 266 cwt. 3 qr. ; £16, 13s. 5id. 
X5. 8812 yd. 3 qr. 2 nl. 
x6. 834 r. 32 po. 10 yd. 3 ft. 64 in. 
X7. 167 torn 16 cwt 15 lb. 

273 tons 4 cwt. 3 qr. 14 lb. 



Exercise 19. 



z. £62, 10a. 8d. 
3. £593, Os. 1H6L 

3. 128 yd. 8 in. 

4. 43 tons 8 cwt. 1 qr. 12 lb. 

5. 110 lb. 6 oz. 12 dwt. 18 gr. 

6. 737830 cub. in. 

7. 139013 sq. in. 

8. 7 ac. 3 r. 26 po. 29^ sq. yd. 

9. 227325 02. 

xo. 82 days 2 hr. 42 m. 48 sec 

11. £11, 17s. 

12. 21 cub. yd. 13 ft. 409 in. 
2099929 cub. in. 



13. 165 yd. 8 nl. IJ in. 

14. 137 qr. 2 pk. 

15. 77 tons 3 cwt. Ill lb. 
72 tons 6 cwt. lU lb. 

x6. (a.) 31 torn 8 cwt. 3 qr. 11 Ibw 

13 02. 

(5.)5071b. 13o2. 2dr. 

(c.) 69769 lb. 4 02. U dwt. 20 gr. 

{d.) 41 qr. 2 bush. 

(e.) 64475 days 1362 min. 56 sec. 

(/) 129 ac. 2 r. 38po. 27 yd. 1 ft. 

12 in. 
(^.)1541ellalqr. Ihi. 
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Exercise 20. 



X. £2516, 68. 9}d. + 6. 

£1957, 28. 3id. 

£550, 88. 9|d. + 7. 

£270, 19s. 8id. + 64. 

£202, 9s. 2;id. + 72. 
s. 19324 yd. 2 ft. 7 in. 

8282 yd. 3 in. 

11694 yd. 2 ft. 9 in. 

6270 yd. 1 ft. 3 in. 

4459 yd. 1 ft. 9 in. 

3. 19717 tons 12 cwt. 26 lb. 7i oz. 
29576 tons 8 cwt. 39 lb. 10| oz. 
25351 tons 4 cwt. 34 lb. 

13650 tons 13 cwt. 9 lb. Uy', oz. 
4328 tons 6 cwt. 14 lb. 

4. 3868 ac. 3 r. 3 po. 28 sq. yd. 6 ft. 

113f in. 
6416 ac. 1 r. 6 po. 15 sq. yd. 8 ft. 

14| in. 
873 ac. 2 r. 15 po. 2 sq. yd. 6 ft. 

Hi! in- 
933 ac. 3 r. 14 po. 22 sq. yd. 6 ft. 

63/Vin. 
44 ac. 3 r. 2 po. 7 sq. ft. 134^| in. 

5. 64 gal. 1 qt. 2^g gills. 



118 gal. 1 pt. 1 A gill«. 
81 gal. 3 qt. 1 pt. 2if gills. 

2 qt. 2pm gills. 

6. 16 days 7 hr. 22 min. 26f §| sec. 
224 days 18 hr. 49 min. 24|f sec. 
184 days 21 hr. 4amiD. 38|! sec. 
136 days 11 hr. 26 min. 42f sec. 

7. 26 Eng. ells 3 qr. 1 nL 1^ in. 
22 Eng. ells 2 qr. 1 nL l^f in. 

6 Eng. ells 2 qr. 2 nL 0/^^ in. 

8. 14 oz. 14 dwt. 10 gr. 

9. 108 sq. in. 
la 28. 3d. 

zz. 2 tons 16 cwt. 3 qr. 20 lb. 

Of^oz. 
13. 1 ac. 1 r. 14 po. 22 sq. yd. 2 fL 

87iV in. 
X3. 73. 
Z4. 108 days. 

Z5. 7 po. 6 yd. 1 ft. 3^f in. 
z6. 47. 

17, 7041 timei. 
z8. 91. 
Z9. 309. 
20. 77. 



1. 946. 

2. 27. 

3. 607. 

4. £297, 38. 

5. 1982880. 

6. 476 cwt. 



Exercise 21. 

7. 52 tons. 

8. 2450. 

9. £24, Os. 4|d. 
xo. 119. 

iz. 3276 sq. in. 



Exercise 22. 



12. 40 yd. 

Z3. 662. 

14. 33048. 

15. 6 ft. 

16. 10. 



I. 1 ; 7 ; 11 ; 23 ; 1 ; 7. 

s. 364; 1236; 24336; 22848; 1417780; 162540. 

3. 3 ; 3865. 

4. 31; 69; 81; 13; 41. 
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Exercise 23. 



I. 



15 . 87 . 81 . 20815 . 42505 
IT > T ^ 1 9 201 ' 707 ' 



2. lyx^ •^TF^ ^'■^ } *^TS> ^^TTT' 

- 185 140 54 . 180 88 140. 8264 8 501 1076 . 

3» ijtttj sry sTTf tottj innr> "srv > ^vrsf Tswrsy 864 s > 

8263 4860* 2 210 855 . 2 4 2508 2 0010000 

TSmji 18770> 13 7 77r> 18 7 7 > T6480800> T6 4 8 07X^0*' 

15224130 71 00400 
16480800) T6480800* 

^ 8 008 11 264 2 4080 
4* "ffTUTT7> 24640> 74640' 

tf 84150 46200 118800 3 0204 16588 
5* fidlOO' 80100} BOIOO > 70100' 8 0100* 

6. 84 ; 287. 

p, 91. 18. 92. Ql 5. 5. 8 . 4 . 18 . 8 

8. ^', 21^; 92^?^; 630§. 

r, 6 . 60 . 4.13. 1 1478 
T^k 8.16. 50 

TT 4.^ • fi • 913 • 1 1 • 4.7 * . q 50 



Exercise 24. 

I. U; 21«; 8|; 25i; 9ff; 36|^; 4A; 7|4; 30^; 
4.4.^2 

« 125.0347. O 600 . 014177. 1/?7 . 0208. 10 61 . 
QQJ.101717 

1 9fi 21 . iq 6 35 

J, 5. 4. 3.5. 8. 1.4. 0.1.1. 62 

4* "9"^ TS y TT^ T y TS y TV y T y TT> Tx"?^ T7S"* 

J. 9 8 . C22 . C 730 . 4.4. 9145. 9I. 4.B8. 7411. 

68 . 1 5786 . 228 7, 77 

2178 y ^2463 ^ U^TTY ) 10380* 



6. 11451t^. 

^ 6 . 64 . 

I* ITS y 'TSZ y 

Q 14527 



1^; 3||; 30j 287^. 



Hi ANSWXBS. 

9. 65^. 
10. 1027^^. 
"• 95H; if*; 2|; 2^; ^; l^V; ^i Ui- 

T9 1606 

14. IS/y- 

15. 145i. 

Exercise 25. 



* so. 181. 47 . 10. 1 188 

1. XT, l^ry^ STSf TS 9 ^ttv 

4. 113 tons 8 cwt. 2 qr. 

If 07 167 

6. £289, 4s. 

7. 132 lb. 2 oz. 13 dwt. 1 gr. 

8. £5600, 3s. 9^d. 

Trt 24185 

II. 32528. 

TO fiQ28 . Q1>< 826 . f^QQSO ^ T81 

13. £1049, Is. l|d. 

14. £523, 15s. lOd. 

15. 71 ac. 2 r. 3f poles. 

16. 23 tons 6 cwt. 1 qr. 21 lb.; 10 tons 11 cwt. 2 qr. 
7 1b. 

1 7. £74, 6s. e^^i. 

18. 538 tons 13 cwt. ; 199 tons 10 cwt. ; 513 tons. 

19. £121,4s.7d.; £55,2&ld.; £11, 10s.; £54, 12s. Si 
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Exercise 26. 

1. -017; -Oie; 337*4; 20902*49; 164-028; 305-805; 31003000-0205; 
62830048*1537. 

2. M ; 30H ; 27jih i 1007Ti^; ^ ; 8^%- 

3. -1876 ; 1-3375 ; 273828125 ; '416 ; 19*82. 

4. 3167, 316700, 31670000 ; -00039816, -000039816^ -00000039816. 

5. 11643-61525 ; 77530*00996 ; 29466*195447. 

6. n4-57184. 

7. 197*05, 
& 4*043. 
9. 686-692. 

za 231*35625; 378*36; 49^12; -189875; 1*92963; 607524393; 
14866884*97788. 
iz. 6590-294. 
Z2. 2202157685. 
Z3. 2*82875. 

Z4. 3-09; 237*019; 7*016; 207*38625; *891; *093182; -0009104. 
IS. 30*017. 
z6. 6*25. 
17. 21J metres. 
za 12458*5345404. 

Exercise 27. 

X. 2JI ; 312HS* ; Att: ; fi^ ; 851AWr ; 23Hf| ; 200m«|. 

3. -M; 74390^; SS; 2-i7142S; 15*125;6*8d; -6iS; 1-06^764705882352$; 
10-65625 ; 2'S8065843621399176954732510S ; 9*il57894836821052d ; 
7*d43137254901960f. 

3. 1025*53^54591. 

4. 101*469?. 

5. 284*l0f. 

6. 91-60§3096f. 

7. 113-6199S0246913*. 

8. 1750354 •2244f46. 

9. 2026*575 ; 758108 ; 11753*254 ; H)02 ; 12*149 ; 8*8i 

za 47*25; 2*8483516; 3*97SS. . 

K 



U6 
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Exercise 28. 

1. i6; 2 601875. 

2. £2302083; £'90208$; £61*6583; £900*04375. 

3. £77, 5s. ; £269, Os. 8d. ; 22 m. 7 fur. 26 po. 3 jd. 2 ft. ; 3246 qr. 
7 bush. 2 pk. If gal. 

4. *f 61904; tOiiOb; 19$17460&; 10'2&8 ; 6'^70i. 

5. 8-l53076§. 
6.11A;149j;184A;48lf 



Miscellaneous Examples. 



z. £621, 8s. IJd. 

2. 36044412. 

3. 5940. 

4. 1536 times, 54 will remain. 

5. 103. 

6. £1868, 12ft. 5d. 

7. £30, lOs. 6d. 

8. £149, 14s. 9d. 

9. £466, 13s. 4d. 

0. 2 yd. 1 ft 6 in. 

1. 42083. 

3. 5060 iq. yd. ; £18,58. lOd. 

4. 24|f;10^A;3H. 

5. £50, 18s. lO^d. 

6. 64. 

7. 6 f . 16 po. 1 ft. 

8. 2 f. 1 po. 1 yd. 1 ft. 3 in. 

9. £103, 5s. 6d. 

30. £15803, 12s. lOJd. 

2z. 402. 

22. £16, 128. 4^d. 

23. Florins. 

24. 8 days. 



25. 6 ac. 36 po. 12^ yd. 

26. 8 cwt. 102,*^ lb. 

27. 584801767. 

28. 1 yd. 10^ in. 

29. 341 days. 

30. 260. 

31. 102. 

32. £855056, 5s. 

33. £12, 5s. 8d. 

34. 4 po. 3 yd. 

35. £20, 12s. 3d. 

36. £40705, lOs. lljd. 

37. 46^ U\m\ 

38. 35512. 

39. 74. 

4a 82731291. 

41. 768398*4. 

42. 'd. 

43. £-66125. 

44. 3 cwt. 21 IK 12^v OS. 

45« ^« 
4<5. 48J. 

47. 9|. 

48. llllL 
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49* 208. 

50. 32 hn. 

51. 9 oz. 15 dwi 8) gr. 

52. 22 yd. at 5s. 3d., and 3j yd. at 

28. 4d. 

53. 926i ; 926i. 
54- 24,^ sq. ft. 

55' jh; 111; 182-5; -00375; 55, 

56. £920. 

57. 42841 gaL 

58. 44 and 143. 

59. 2 ao. 3 r. 26 po. 20 yd. 1 ft. 

72 in. 

60. 11 ton 10 cwt. 103 lb. 

61. £10, 16s. OyVi. 

62. £106, 17b. 6d. 

63. 10 cwt. 

64.iH;i. 
65. H. 

66. 4 cwt. 1 qr. 24 lb. 

67. 1 A ; lOH ; 601000 ; -Oi 



68. £1382, 15s. Iffd. 

69. 170529^ sq. yd. 

70. £75898, Us. 5id. 

71. £284, 3s. Id. 

72. 93 m. 7 fur. 20 po. 4^ yd. 
73- 882 ^i^ tons. 

74. 131. 

75. 353 nearly. 

76. 402938-21 ; ,^/Wj ; 107. 

77. Id. 

78. £8635, 17s. 3Hd. 

79. £105, lOs. Hid. 
8a £2. 

81. Neither. 
89. £2, 17s. 6jd. 

83. •25396S. 

84. £24, 12s. Ud. 

85. £4611, 18s. 8d. 4. 

86. £140, 4s. 8^d. 

87. £1062, 168. 8Hd. 

88. £450, 58. 9A€l 
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SEBIES OF HEADING BOOKS 

F0& USM ZV 

PUBLIC ELEMENTABT SCHOOLS. 

EDITED BT 

JOHN G. CROMWELL, M.A. 

VBXNCIFAL OF ST MABK*S COLLEGE, OHELSEl,. 



Specially adapted to the requirements of the New Code, 



PRUDSB 80 pp., strongly bonnd in doth.... 6 

FIRST BOOK— Fart I. 96 pp., strongly bound in doth.... 6 

FIRST BOOK— Part II. 96 pp., strongly bound in doth.... 6 

SECOND BOOK 160 pp., strongly bound in doth.... 9 

THIRD BOOK 206 pp., strongly bound in cloth.... 1 

FOURTH BOOK 288 pp., strongly bound in doth.... 1 4 

FIFTH BOOK 820 pp., strongly bound in doth.... 1 9 

SIXTH BOOK 862 pp., strongly bound in doth.... 2 

POETICAL READINa BOOK, 862 pp., strongly bound in doth.... 2 6 



The present entirely New Series of Beading Books has been prepared 
with much care and JUibour under the personal supervision of the Editor ; 
and it is believed everything has been done which experience in teaching 
could suggest to adapt them to the educational requirements of the 
present time. 

The special aim of the Publishers has been to produce thoroughly 
good and durable books: they direct the attention of Teachers and 
School Managers to the strength of the Bewing and Jirmnets of the binding, 
both important features, which cannot fail to recommend them for use 
in Elementary Schools. 

LONDON : QEOBOE PHILIP & SON, 32 FLEET STREET ; 

UYSBFOOL : OAXTON BUILDINGS, SOUTH JOHN BTBBET, 

' AND 49 AND Q SOUTH 0A8TLX STBBET. 



OUTLINES OF GEOGBAPHT, for SohooU and Collegef. By William 
Lawson, F.R.G.S., St Mark's College, Chelsea. New Edition, entiraly 
rewritten and extended. Fcap. Svo, cloth, 8s. 6d. This Work may also be 
had in parts — 

Part I. The Brfhsh Islands, . . . 6d. 

Fart II. The British Colokies, . . . 6d. 

Fart III. Europe, Qd. 

Fart IV. Asia, Africa, and Aherica, . . Is. 

GEOGRAPHY OF RIVER SYSTEMS. By William Lawson, F.R.G.S. 
Fcap. 8vo, cloth. Is. 

GEOGRAPHY OF COAST-LINES. By William Lawson, F.R.G.S. 
Fcap. Syo, cloth, Is. 

THE YOUNG SCHOLAR^S GEOGRAPHY. A simple Book for Young 
Learners. By William I^wson, F.B.G.B. Fcap. 8yo, stiff cover, 6±; bound 
in cloth, 9d. 

GEOGRAPHY OF THE BRITISH COLONIES AND FOREIGN 
POSSESSIONS. For the use of Students in Training Colleges, Pupil 
Teachers, Middle-Class Schools, and for Candidates preparing for the Civil 
Service, Army, and Navy, &c. By the Rsv. John P. Paunthorpe, M.A. 
F.II.G.S. Second Edition, revised and corrected. Fcap. 8vo, cloth, 2 j. 

PHILIPS' ATLAS OF THE BRITISH EMPIRE THROUGHOUT 
THE WORLD. With Explanatory and Statistical Notes. By John Bab^ 
THOLOMEw, F.R.G.S. Sixteen Maps, imperial 8vo, cloth, 8s. 6d. 

A SUMMARY OF THE PRINCIPAL EVENTS IN ENGLISH HIS- 
TORT. By Thomas Hauohton, Head Master Blue-Coat Hospital, Liverpool, 
Author of "Geography of Great Britain and Ireland," Ac Fcap. 8vo, 
cloth, Is. 

ADVANCED ARITHMETIC, for Schools and Colleo;e8. By Thomas 
W. Piper, Normal Master and Lecturer in the National Society's Training 
College, Battersea, Author of "Mental Arithmetic for Training Colleges,* 
&c Crown 8vo, cloth, pp. 836, price Ss. 6d. 

MENTAL ARITHMETIC, for Pupil Teachers and Stadenfcs in Training 
Colleges, containing Rules and Exercises founded on Examination Papers. 
By Thomas W. Piper, Normal Master and Lecturer on Mental Arithmetic in 
the National Society's Training College, Battersea. Fcap. 8vo, cloth. Is. 6d. 

THE ELEMENTS OF EUCLID. Containing thfe First Six Books, 
chiefly from the text of Dr Simson, with a Selection of Geometrical Problems 
for Solution, to which are added the parts of the Eleventh and Twelfth 
Books which are usually read at the Universities. By James Martin, Head 
Master of the Endowed School, Wedgwood Institute, Burslem. Crown 8vo, 
cloth, 3s. 6d. 

EXERCISES IN ALGEBRA, to Simple Equations inclnsiye. With an 
Introductory Lesson on Negative Numbers. For the use of Elementary 
Schools (Government Standards IV., V., VI.) By W. Allkn Whitworth, 
M.A., Fellow of St John's College, Cambridge, Author of " Modem Analyticau 
Geometry," Lc Fcap. 8vo, stiff cover, 6d. ; or bound in clotb, Od. 



LONDON: GEORGE PHILIP & SON, 32 FLEET STREET; 

LIVEBPOOL : OAZTON BUILDINGS, SOUTH JOHN STBSEI, 
AND 49 AlO) 61 SOUTH OASTLE STBBSI, 



MUSIO FOR THE NEW CODE. 



TATLOR'S MANUAL OF VOCAL MUSIO, for use in PubUc 
Elementary Schools, and adapted to the requirements of the New 
Code. Forming a Complete Guide to Singing at Sight. By John 
Tatlob, Author of " A Few Words on the Anglican Chant," tc. £ «. d. 
Grown 8vo, bound in cloth 16 



Or it may be had in Parts — 

Part T. THSOREnoAL, principally for Home Work. Crown 8to, 
Buiu coyer ... ••« ... ... ••• •«. ... ••• 

Part n. Practical, for use in School Crown Svo, stiff coTor 



6 
9 



TAYLOR'S CHOICE SECULAR SCHOOL SONGS, with an 
Introduction for the use of Teachers on " How to Teach Husie in 
Elementary Schools.'* Crown 8to, sewed 8 



TAYLOR'S CHILD'S FIRST CATECHISM OF MUSIC, 
adapted to the Lower Standards of Elementary Schools. Fcap. 8y0| 

OO WOvl ••• ••• ••• ••• ••• ••• ••• ••• ••• ssf 



2 



TAYLOR'S MUSIC SHEETS, for use in connection with 
Taylor's *' Manual of Vocal Music," and for General Purposes of 
Musical Instruction. Printed in two ooloura. Size— 88 inches by 

44 inches. The set of 15 sheets complete 

iseparate BiieetSy eacn ... «#• ... ••• ••• ••• ••« •■• 

Ditto mounted on rollers and ▼amiahed 



1 10 
2 
5 









Li8i of the Series, 



L NOTXB ON THV TREBL* STAYS. 
II. THE DIATONIC 80ALK. 
ni. RBLATIVE DURATION OF NOTES. 
IV. <TIHB. 

▼. TI. FORMATION OF MAJOR SCALES 
WITH SHARPS. 



TIL VIII. FORMATION OF MAJOR SCALES 

WITH FLATa 
IZ. THE MINOR SCALE. 
X. XI. XII. XIIL FORMATION OF MINOR 
SCALES. 
XIV. THE CHROMATIC 80ALS. 
XV. EXTENDED CHROMATIC SERIES. 



These sheets, which are unique of their kind, being produced on a lai^er scale 
than has hitherto been attempted, and printed in two colours for the sake of 
clearness when used with large classes, proceed in order from the earliest rudi- 
ments, and afford material for the full explanation of any musical passage. 

They have for their object to render the teacher all the assistance possible 
daring a music-lesson in the actual pradiee and analytif of tunea^ &o. 



LOITDON : GEORGE PHILIP & SON, 32 FLEET STREET ; 

LIYEBFOOL : OAXTON BUILDIKOS, SOUTH JOHN BTBEET, 
▲NB 48 AND 61 SOXTIH OASTLB STBEET. 



PHILIPS' OHEAP ATLASES. 

PHTTiTPS' PBEPARATOBT ATLAS. Contnining 16 Maps. t. tL 
Crown 4to, Full Coloured, la neat oover 6 

PHILIPS* PREPARATORF OUTLINE ATLAS. 16 Maps. 

Crown 4to, in neat cover 6 

PHILIPS' PREPARATORY ATLAS OP BLANK PROJEC- 
TIONS. 16 Maps. Crown 4to, in neat cover 6 

PHILIPS' ELEMENTARY ATLAS. 16 Maps, FuU Coloured. 

Small 4to, in neat cover 6 

PHILIPS' ELEMENTARY OUTLINE ATLAS. 16 Maps. SmaU 

4to, in neat cover ... ... ... ... ... ... ... 6 

philips' FIRST SCHOOL ATLAS. New and enlarged Edi- 
tion. ContainiDg 24 Maps, bound in cloth 1 

PHILIPS* ATLAS FOR BEGINNERS. New and improved Edi- 
tion, with Index. Crown 4to, cloth 2 6 

PHILIPS* HANDY SCHOOL ATLAS. 32 Maps, with Consult- 
ing Index. Crown 8vo, cloth, lettered 2 6 

PHILIPS* YOUNG SCHOLAR'S ATLAS. New Edition. Con- 
taining 24 Maps. Imperial 4to, bound in cloth 2 6 

PHILIPS* YOUNG STUDENrS ATLAS. New Edition. Con- 
taining 36 Maps. Imperial 4to, bound in cloth 3 6 

PHILIPS* INTRODUCTORY SCHOOL ATLAS. 18 Maps, with 

Consulting Index. New Edition. Imp. 8vo, bound in cloth 3 6 

PHILIPS* SELECT SCHOOL ATLAS. 24 Maps, with Consulting 

Index. New and improved Edition. Imp. 8vo, bound in cloth 5 

PHILIPS* STUDENT'S ATLAS. Containing 38 Maps, with 

Irdex. Imperial 8vo, bound in cloth 7 6 

PHILIPS* COMPREHENSIVE SCHOOL ATLAS. Containing 
37 Modem and 7 Ancient Maps, with Index. Imperial 8vo, 
strongly half -bound, cloth sides 10 6 

PHILIPS* PHYSICAL ATLAS FOB BEGINNERS. 12 Maps. 

Crown 4to, in stiff cover * 1 

The same Book, bound in cloth, lettered 1 6 

PHILIPS* SCHOOL ATLAS OF PHYSICAL GEOGRAPHY. 

Imperial 8vo, bound in cloth 10 6 

PHILIPS^ SCHOOL ATLAS OF SCRIPTURE GEOGRAPHY. 

12 Maps. Crown 4to, stiff cover 1 

The same Book, bound in cloth, lettered 1 6 

PHILIPS* SMALLER SCRIPTURE ATLAS. 12 Maps. Hlus- 

trated cover, 6d. ; cloth, lettered 1 

PHILIPS* SCHOOL ATLAS OF CLASSICAL GEOGRAPHY. 
18 Maps, with Consulting Index of Ancient and Modem 
Names. Medium 4to, cloth ^ 5 

PHILIPS* HANDY CLASSICAL ATLAS. Cfontaining 18 Maps. 

Medium 8vo, bound in cloth 2 6 

PHILIPS* IMPERIAL ATLAS OF OUTLINE MAPS. Two 

Series, each containing 12 Maps, in cover, each 1 

PHILIPS* IMPERIAL ATLAS OF BLANK PBOJECTIONS. 

Two Series, each containing 12 Maps, in cover, each ... 1 

LONDON: GEORGE PHILIP & SON, 32 FLEET STREET; 

LIVXBPOOL : 0AZT6N BUILDINGS, BOUTH JOHN 8IEEET, 
^ AND « AND a BOUTH OASTLE 8TEEET. 



A C AT ALOGU E 



OP 



Educational Works 



PUBLISHED BY 



George Philip & Son. 



LONDON: 32, FLEET STREET. 

LIVERPOOL: CAXTON BUILDINGS, SOUTH JOHN ST., 
iin> 49 ft 61, SOUTH OASTLS STREBT. 

1875- 



PHILIPS' 

EDUCATIONAL CATALOGUE. 



Philips' Comprehensive School Atlas . 

Of Ancient and Modem Geography, comprising Thirty-seven 
Modern and Seven Ancient Maps, constructed from the hitest 
and best authorities. The Maps carefully printed in colors. 
Edited by W. Hughes, F.R.G.S. Accompanied by a Con- 
sulting Index, carefully compiled. New and improved edition. 
Imperial Svo., strongly half-bound, los. 6d. 



Philips' Student's Atlas^ 

Comprising Thirty-six authentic Maps of the Principal Cotmtries 
of the World. The Maps carefully printed in colors. Edited 
by William Hughes, F.R.G.S. With a copious Consulting 
Index. Imperial 8yo., strongly bound in cloth, 7s. 6d. 



Philips' Select School Atlas^ 

Comprising Twenty-four authentic Maps of the Principal Countries 
of the World. The Maps carefidly printed in colors. Edited 
by William Hughes, F.R.G.S. With a copious Consulting 
Index. Imperial 8vo., new and cheaper edition, strongly 
boimd in cloth, 5s. 

Philips' Introductory School Atlas^ 

Comprising Eighteen Maps of the Principal Countries of the World, 
clearly engraved, and carefully printed in colors. Edited by 
W. Hughes, F.R.G.S. Accompanied by a Consulting Index. 
New and cheaper edition. Imperial ovo., bound in doth, 
3s. 6d. 

Philips' Young Student's Atlas, 

Comprising Tbirty-six Maps of the Principal Countries of the 
World, prmted in colors. Edited by W. Hughes, F.R.G.S 
Imperial 4to.. bound in cloth, 3s. 6d. 



Philips' Atlas for Beginners, 

Comprising Thirty-two Maps of the Principal Countries of the 

World, constructed from the best authorities, and engraved in 

the best style. New and enlarged edition, with a valuable 

Consulting Index, on a new plan. Edited By W, Hughes. 

F.R.G,S. The Maps beautifully printed in colors. Crown 

quarto, strongly bound in cloth, 2s, 6d. 

This favourite Atlas, which is in use in most of the Prindpal Schools in Great 

Britain and the Ck>lonies, contains all the Maps that are required by a Junior 

Glass of Learners, and may be used conloiutly with any Elonentary Book on 

Geognphy. It is, however, more especially designed as a Companion to Hughes, 

"ElementaJT Class-Book of Modem Geography,*' every name contained in 

which work wiU be found in the Maps compri^ng this Atlas. 



Philips Handy Atlas of General Geography. 

Containing Thirty-two Maps, with a Consulting Index. Edited by 
William Hughes, F.R,G.S. Crown Svo., strongly bound in 
cloth, 2s. 6d; 

Philips' Young Scholar s Atlas. 

New and enlarged edition, containing Twenty-four Maps, printed 
in colors. Edited by W. Hughes, F.R.G.S. Imperial 4to., 
bound in cloth, 2s. 6d, 

Philips' First School Atlas, 

New and enlarged edition, containing Twenty-four Maps, full 
colored. Crown quarto, bound in doth, is. 

Philips' Shilling Atlas, 

Containing Twelve Imperial quarto Maps of Modem Geography, 
constructed trom tne most recent authorities, carefuUy printed 
in colors. Imperial 4to. , in illustrated cover, is. 

Philips' Preparatory AtlaSy 

Containing Sixteen Maps, full colored. Crown quarto, in neat 
cover, 6d. 



Philips' Preparatory Outline Atlas. 

Sixteen Maps. Crown quarto, printed on fine Cream-wove paper, 
in neat cover, 6d. 
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Philips' Preparatory Atlas of Blank 

Projections. 

Sixteen Maps. Crown quarto, printed on fine cream-wove paper, 
in neat cover, 6d. 



k^iMaariBAB 



Philips' Elementary A thus for Young 

Learners. 

Sixteen Maps, full colored. Small quarto, in neat cover, 6d. 



Philip^ Elementary Outline Atlas. 

Sixteen Maps. Small quarto, printed on fine cream-wove papety 
inncat cover, 6d. 

Philips Initiatory Atlas for Young Learners^ 

Containing Twelve Maps, constructed from the best aothoritiea. 
Imponal i6mo., neat cover, 3d. ; with the Maps colored, 6d. ; 
doth limp, 8d. ; strongly bound in cloth, is. 



Philips' Atlas of Wales, 

Comprising Twelve Maps of the separate Counties. Drawn and 
engraved by John Bartholomew, F.R.G.S. Beautifully printed 
in ooIoBS. Crown 4to., neat cover, 6d. 



Philips' Atlas of the British Empire 
throughout the World, 

A Series of Sixteen Maps, with explanatory and statistical Notes, 
by John Bartholomew, F.R.G.S. Imperial 8vo., bound in 
doth, 3s. 6d, 

Philips School Atlas of Australia, 

Comprising Maps of the separate Colonies, induding a General 
Map of Australia, and Maps of New Zealand and Tasmania, 
constructed and engraved by John Bartholomew, F.R.G.S. 
The Maps carefiilly printed in colors. Crown quarto, bound 
in doth, 2s. 
6 



GEORGE PHILIP AND SON, PUBLISHERS, 

Philips^ School Atlas of New Zealand, 

Comprising Eleven Maps, constructed by William Hughes, F.R.G.S. 
The Maps carefu.Uy printed in colors. Crown quarto, bound 
in cloth, 2S. 



Hughes* s Training School Atlas^ 

A Series of Maps illustrating the Physical Geography of the Great 

Divisions of the Globe. The Maps carefully printed in colors. 

New and enlarged edition. By William Hughes, F.R.G.S., 

author of a "Class-Book of Physical Geography," &a, &c. 

Medium folio, cloth, lettered, 15s. 

The Training-School Atlas is a work altc^ther distinct in character from any 
of those pre^ously described. It consists of a series of Maps (sixteen in 
number) desisrned to illnstrate, on a scale of Uu^ size, and in a strictly dear 
and methodi^ manner, the leading features in the Physical Geography— Ist, 
of the World at larsre ; Sndly, of the Great Divisions of the Globe (Europe, Ace) : 
Srdly. of the British Islands; and lastly, of the Holy Land. The politiMl 
Divisions of the earth at thepresent time are embodied upon the information 
thus afforded, but in such a manner as not to interfere with its dear and 
distinct exposition. 



Philips* School Atlas of Physical Geography^ 

Comprising a Series of Maps and Diagrams illustrating the Natural 

Features, Climates, Various Productions, and Chief Natural 

Phenomena of the Globe. Edited by W. Hughes, F.R.G.S. 

Imperial 8yo., strongly bound in doth, los. 6d. 

%* This Atlas is intended as a oempanion rolume to Hughes's *'Ola8s-Book 
of Physical Geography.** 

Philips Physical Atlas for Beginners^ 

Comprising Twelve Maps, constructed by W. Hughes, F.R.G.S., 

and adapted for use in Elementary Classes. The Maps very 

clearly engraved, and beautifully printed in colors. New and 

cheaper ^tion« Crown quarto, stiff cover, is« ; doth, 

lettered, is. 6d. 

*«* This Atlas is intended to accompany "Fhilipe* Elementary GUas-Book of 
Physical Geography.** 

Philips* School A tlas of Classical Geography. 

ti. Series of Eighteen Maps, constructed bv William Hughes, 
F.R.G.S., and engraved in the first style of the art The 
Maps printed in colors. A carefully compiled Consulting 
Index accompanies the work, in which is given the modem as 
well as the andent names of places. Medium quarto, bound 
in doth, 5s. 
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Philips Handy Classical Atlas, 

A Series of Eighteen Maps, constructed by W. Hughes, F.R.G.S. ; 
dearly and distinctly engraved, and beautifully printed in 
colors. Medium 8vo., cloth lettered, 2s. 6d. 

Philips* School At l(is of Scripture Geography, 

A Series of Twelve Maps, constructed bv 'William Hughes. 
F.R.G.S., and engraved in the best style. The Maps care- 
fully printed in colore New and cheaper edition. Crown 
4to., m stiff cover, is. ; doth, lettered, is. 6d. ; with a valuable 
Consulting Index, and strongly bound in doth, 2s. 6d. 

Philips* Smaller Scripture Atlas, 

Containing Twdve Maps, constructed by William Hughes, F.R.G.S. 
The Maps beautiftdly printed in colors. Imperial i6mo.» 
illustrated cover, 6d. ; cioth, lettered, is. 






Philips* Atlas of Outline Maps, 

Wot the use of Schools and for Private Tuition. Printed on fine 
Drawing Paper. Size— 1 1 inches by 13 inches. Three Series, 
each contaimng Thirteen Maps, stitched in a neat cover, 3s. 

Philips* Atlas of Blank Projections, 

With the Lines of Latitude and Longitude, intended for the use of 
Students learning to construct Maps. Printed on fine Drawing 
Paper. Size — 11 inches by 13 inches. Three Series, each 
containing Thirteen Maps, stitdied in a neat cover, 3s. 

Hughes* s Atlas of Outline Maps, 

With the Phyrical Features dearly and accuratdy delineated; 
consisting of Eastern Hemisphere — Western Hemisphere — 
Europe — Asia — Africa — North America — South America — 
Australia — The British Islands — England and Wales — Scot- 
land — Ireland — France — Spain — Germany — Italy — Greece — 
India — Palestine. Size — 21 inches by 17 inches. M^um 
folio, bound in doth, 7s. 6d. 



lU 



Hughes's Atlas of Blank Projections^ 

Containing the same Maps as in the " Outline Atlas," and corre- 
sponding in size and scale. Size — 21 inches by 17 inches. 
Medium folio, bound in cloth. 7s. 6d. 



Philips* Imperial Outline Atlas. 

Size^ii inches by 13 inches. Printed on Drawing Paper. Two 
Series, each containing Twelye Maps, stitched in neat cover, 1%, 



Philips' Imperial Atlas of Blank Projections. 

Size — IX inches by 13 inches. Printed on Drawing Paper. Two 
Series, each containing Twelve Maps, stitched in neat cover, is. 



Philips' Outline Atlas for Beginners^ 

Bemg Outlines of the Maps in Philips' "Atlas for Beginners." 
Size — 10 inches by 8 inches. Printed on fine Drawing Paper. 
Two Series, each containing Twelve Maps, Demy quarto, 
stitched in neat cover, is. 



Philips' Atlas of Blank Projections for 

BeginnerSy 

Uniform in size and scale with the ''OutUne Atlas." Size— 10 
inches by 8 inches. Printed on fine Drawing Paper. Two 
Series, each containing Twelve Maps, Demy quarto, stitched 
in neat cover, is. 



Philips' Outline Atlas^ 

For Students Preparing for the Oxford or Cambridge Local Ex- 
aminations. In neat cover. Junior Classes, is. 6d. ; for 
Senior Classes, 2s, 
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Philips Series of Large School-room Maps, 

With the Physical Features boldly and distinctly delineated, and 
the Political Boundaries carefully colored. SJxe — 5 feet 8 
inches by 4 feet 6 inches. Mounted on rollers and varmshed. 
Constructed by William Hughes, F.R.G.S. 

LIST OF TBI MAPS. 

Price Sixteen Shillings each. 



The World in Hemispheres 

Europe 

Asia 

Africa 

North America 

South America 

Australia and New Zealand 

Price Twenty-one 

The World, on Mercator's 

Projection 
The British Islands 
New Zealand, by Dr. Hector 

and Thos. A. Bowden, B.A. 
Oceania, on a Scale of two 

degrees to an inch, shewing 

the situation of New Zealand 



New South V/ales 

England and Wales 

Scotland 

Ireland 

Palestine 

India 

Shillings each, 

and the Australian Colonies 
relatively to the shores of 
Asia and North America, 
with the interyening Islands. 
Australia, on a Scale of 50 
miles to an inch, with lines 
of recent Exploration, Elec- 
tric Telegraph, &c. 



The Publishera were led to undertake this Series from % oonyietioD of the 
inadequacy of any similar Maps, previously issued, to represent fairly the 
Geographical knowledge of the present day. and their consequent failure to 
supply the wants of the educational community. 

A really good Map is a gtographical doewnent of the highest value. Its 
qualities as such cannot be too foraibly impressed on the mind of Teacher and 
Learner alike. It must be looked on, not as a mere thing of lines and colors, 
but as the embodiment of yital truths, affecting the condition of mankind in all 
afes. And it is only a really good Map— one in which the gresX features of 
natiuul Geography are brought prominently into view— that can lustly be so 
r^parded. The truths that are taught by the aid of such a Map, pomted out to 
the comprehension of the learner as embodied within it, and to be educed 
thence by diligent and appreciative study, will remain in after life as landmarks 
fn the record of mental progress. 

The Pnblishen of the present Series are content to rest their claims to notice 
upon their merits alone, and th^ confidently invite the inspeoUon of teachers 
and all persons interested In education, who desire to possess a set of rea^y 
good Maps, 



GEORGE PHILIP AND SON, PUBLISHERS, 



Philips Smaller Series of Sckool-room MapSy 

Sice — 3 feet by a feet 6 inches. Mounted on rollers and varnished, 
each 7s. 6d. 



Eastern Hemisphere 

Western Hemisphere 

Europe 

Asia 

Afiica 

North America 

South America 



LTST OF TUB MAPS. 

Australia 

England and Wales 

Scotland 

Ireland 

Palestine 

Wanderings of the Israelites 



The abore are reductions of the large leries, constmcted hy William Hnghea, 
F.E.O.S., and are designed for nse in Private Schools and fwnilieB. Thej are 
dearly and distinctly ensTaTed, and embody an amount of iidormation not to 
be bad in any similar senes of Maps. 



Philips^ New School Maps of the Counties 

of England^ 

Prepared expre ss ly for nse in Public Elementary Sdiools, to meet the require^ 
ments of the New Gode; the Physical Features are boldly delineated, and the 
style of Engraving is clear and distinct ; the Railway System is a prominent 
feature, and every necessary detail has been carefully given. 

LAHCA8HIBE AND CHESHIRE. Size— 5 feet 8 inches by 4 feet 
6 inches. Reduced from the Ordnance Survey. Drawn and 
engraved by John Bartholomew, F.R.G.S. Soile — 1{ mile to 
one hidi. Mounted on rollers and varnished, i6s. 

LANCASHIRE. Size— 37 inches by 54 inches. Reduced firom the 
Orvimance Survey. Drawn and engraved by John Bartholomew, 
i^.R.G.S. Scale — 1{ mile to one inch. Mounted on rollers 
and varnished, los. 6id. 

TOBESHIRE. Size— 37 inches by 54 inches. Reduced from the 
Ordnance Survey. Drawn ana engraved by John Bartholomew, 
F.R.G.S. Scale — 3 miles to one inch. Mounted on rollers 
and varnished, los. 6d« 

OESSHIRE. Size— 33 inches by 44 inches. Reduced from the 
Ordnance Survey. Drawn and engraved by John Bartholomew, 
F.R.G.S. Scale — 1{ mile to one inch. Mounted on rollers 
and varnished, 7s. 6d. 

*/ (XktT OownUei in prq)araUon, 
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Philips' Popular Sixpenny Maps. 

New Series. Size — Full Sheet Imperial, 22 inches by 27 inches \ 
engraved in the best sWle, and embradn|; all the recent Geo- 
eraphical Discoveries, fieautifiilly printed in colors. On s^eets^ 
od. ; Folded, in neat cover, 6d. 

IM of tbe ITtw Series of Sixpenny Ifape }» 
1 The World, on Mere»- 



10 Spftln and Portugftl 

11 Switzerland 

12 1talv 

18 Turk^ in Europe 
14 Auitna 
16 Prussi* 

16 Asia 

17 Palestine 

18 India 



10 AustTBlla 

20 New Zealand 

21 Africa 

22 North Amerksa 
, 28 Canada, Nova Scotia, 

New Brunswick, Ao. 
^ United States 
26 West Indies 
26 South Amerioa 



tor's Projection 
2 Eastern Hemisphere 
8 Western ditto 
4 Europe 
6 British Isles 

6 England 

7 Scotland 

8 Ireland 

9 France, in Departments 

The great advance made in Geographical Imowledge durinff the past few years, 
and the increasing demand for really good Maps at a low price, has induced the 
pubUshers, at a liu^ outlay, toengraye Niw niAras, from Oriqihal DRAwnros, 
constructed from ttie best authorities, so as to produce a Sbkibs of Maps of the 
pfindpal countries of the world, which may worthily re pr e sen t the Geographical 
knowledge of the age. 

The present is the first instance of OmaorAL Haps being published at so low 
a price, and the publishers can only hope to be reimbursed their heavy outlay 
by a largely increased demand, which they confidentiy anticipate from the 
success of their former efforts in the same direction. 



Philips' New Series of Educational Maps. 

Imperial quarto, engraved in the best style £rom Original Drawings, 
and embodying an amount of information not hitherto obtain- 
able in any similar Series of Maps. Plain Maps, on sheets, id. ; 
in neat cover, id. ; Colored Maps, on sheets, ad. ; in neat 
cover, 2d. 

List of the New Series of Id. and 2d. Maps :— 



1 Western Hemisphere 

2 Eastern Hemisphere 
8 Europe 

4 British Isles 

6 England and Wales 

6 Scotland 

7 Ireland 

8 France, in Departments 

9 Prussia 

10 Russia 

11 Germany 

12 Austria 



• • 



14 Italy 

16 Turkey in Europe, and Greece 

16 Asia 

17 India 

18 Australia 

10 New Zealand 

20 Africa 

21 North America 

22 United States 

23 Canada 

24 West Indies 

25 South America 

26 Palestine 



18 Spain and Portugal 

Outlines or Blank Projections of any of the abore Mape 

Price Id. each. 
11 



BMj be had. 



.b..^ 
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Philips^ Cabinet Series of Educational Maps^ 

Edited by William Hughes, F.R.G.S. Size— Imperial quarto. 

LIST OP THS MAPS. 



MODERN MAPS. 

Triu If. tack, 

\h\ Eastern and W«teni Hemi- 
spheres—Double Map 
8 World.onMercator'sProJection— 

Double Map 
7*Engiand and Wales— Double Map 
10*Franoe— Double Map 
89 United SUtes— Double Map 

4 British Empire, at One View 

( Europe— Genenl Map 

8 The British Islands— (Political) 

7 England and Wales 

8 Scotland 
Ireland 

10 France, in Provinoes 

11 France, in Departments 
IS Belgium 
18 HoUand 
U Prussia 

15 The former Kingdom of Poland 

16 Sweden and Norway 

17 Denmark 

18 Russia La Europe 
10 Minor States ox Germsiny 
20 Austrian Empire 
81 Switzerland _ , 

*«* Outlines or Blank Projections of any of the above Maps may be nad, 
printed on drawing paper, price 8d. each, (except the Double Maps, which are 
charged Od. each) ; tnsy sre well adapted for pupils preparing for the Oiford or 
Cambridge Middle-Class Examinations. ^ 

Philips^ Series of Maps for Beginners, 

Crown quarto, carefully printed in colors. On sheet, or folded in 
neat cover, each id. 

LOT OP nn MAPS. 



82 Spain and Portugal 
28 Itahr 

24 Turkey in Europe, and Greece 

25 Asia— General Map 

26 Turkey in Asia 

27 Russia in Asia, and Transcaucasia 

28 Persia, with Afghanistan. &c 
28 India 

80 The Empires of China and Japan 

81 Australia and New Zealand 

82 New South Wales, Victoria, Ac 
88 East Indian Archipelago 

84 New Zealand 

86 Africa— General Map 

86 Egypt, Arabia Petrsoa, &c 

87 Northern and Southern Africa 

88 North America 

89 United States 

40 Canada 

41 Mexico and Yucatan 

48 West Indies,and Central America 
48 South America 

ANCIENT MAPS. 

Prvm 6d. eae&. 

44 Palestine 

45 World, as known to the Ancients 

46 Roman Empire— Western half 

47 Roman Empire — Ebutem hidf 

48 Greece, and the Isles of the iE^»an 



1 The World, in Hemispheres 
8 Europe 
8 England 
4 Scotland 
6 Ireland 

6 France and Switzerland 

7 Holland and Belgium 

8 Prussia and Germany 

Sweden, Norway, and Denmark 

10 Russia in Europe 

11 Austria 

12 ItalY 

18 Turkey in Europe, and Greece 

*«* Outlines or Kank Projections 

printed on drawhig paper, price Id. 
12 -^ t.- 



14 Spain and Portugal 

15 AsU 

16 India and China 

17 Palestine 

18 Australia 

19 New South Wales and Victoria 

20 Africa 

21 North America 

22 United States 
28 Canada 

24 South America 

25 British Isles 

26 West Indies 

of any of the above Maps may be had, 
each. 
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Hughes's Series of Physical Maps^ 

From the Training School Atlas, illustrating the Physical Geography 
of the Great Divisions of the Globe, with Palestine and the 
British Islands, on an enlarged scale. Constructed by William 
Hughes, F.R.G.S. Size — 21 inches by 17 inches. Beauti- 
fully colored. On sheets, is. ; or mounted on rollers and 
varnished, 2s. 6d« 

van OF TH> MAPS. 



1 PhjiioBl Hap of the EMtom Hemi- 
n)h«r«. with IsothemiB <rf Meui 
AnnualTemperftture, Curr«ntfl, Aco. 

5 Physical Map of tho Wartera Homi- 

Bi»i«r«. ditto 

8 Phyvical Map of Europe, eolored 
according to the Drainage of its 
diilerent Seas, with Isothdnna of 
Mean Summer and Winter Tem- 
perature, Ac. 

4 Europe, according to its Political 
Divinona. 

6 Aaia. 

e Africa. 

7 North America, 
t South Amnica. 



Australia and New Zealand. 

10 Physical Map of the British Islands, 

with Section of the Land, Ck>-Tldal 
Lines, Soundings, &c. 

11 England and Wales, with the Towns 

classified according to the popu- 
lation, and their Railway distance 
from London. 

12 Scotland, ditto. 
18 Ireland, ditto. 

14 Physical Map of PalesUne, with 
the Shud Peninsula, dec 

16 The World, Stereographicallypfo- 
jected on the Plane <tf the Horl- 
lonof London. 



Philips Series of School Physical Maps, 

Constructed by William Hughes, F.R«G.S. Imperial quarto, 
carefidly printed in colors. On Sheets, 6d. 



UST OF VH> MAPS. 



1 The World, showing the Distribu- 
tion of Land and Water. 

8 The World. lllustraUng the Chief 
Natural Divisions of ths Land, 
with the OoBAN Currxmtb. 

8 The Geological Structure of the 
Earth, according to Amie Boue. 

4 Map illustrating the Phenomena of 
Volcanic Action, &c. 

6 Map of the Mountain Chains and 

Birer Systems of Europe. 
Map of the Mountain Chains and 
Rnrer Systems of Asia. 

7 The Mountain and River Systems 

of Africa, with Sections. 

8 The Mountain Chains and River 

Systems of North America, &c. 
The Mountain Chains and River 

Systems of South America. &c. 
10 Map of the World, Ulustrating the 
Climatss of Different Regions, 
Trade Winds, Monsoons, Isother- 
mal Lines, Rain Map, Ac 
Co-tidal Lines, and Curves of equal 
Magnetic Variation. 

13 
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18 Map of the World, illustrating the 
DiBtribution of Vegetable Life. 

18 Geographical Distribution of Plants 
throughout the Globe. 

14 Diagrams illustrating the Perpen- 
dicular Growth of Plants in the 
Torrid, Temperate, and Frigid 
Zones. 

16 Zoological Map, showiuff the Geo- 
graphical Di\i8ions and Distribu- 
tions of Animals over the Earth. 

16 Diagrams illustrating the Distri- 

bution of Animals in the Torrid, 
Temperate, and Frigid Zones. 

17 Zoological Map, showing the Dis- 

tribution of the Principal Birds 
and Reptiles over the Earth. 

18 Map showing the Distribution of 

Man over the Globe, according to 
Differences of Race. 

19 Map showing the Industrial Pro- 

ductions of various Countries; 
with the principal Trade Routes. 
80 Physical Map of thr. British 
Islands. 



GEORGE PHILIP AND SON, PUBLISHERS, 



Philips* Series of Classical, Historical, and 

Scriptural Maps, 

Ilhistratiiig the Ancient Classics, Historians, and Poets. Size— 

full Sheet Imperial, 29 by 23 inches ; engraved in the best style, 

beautifidly printed on superfine paper, and carefully colored. — 

Sheets, eadi is. 6d. ; or mounted on rollers and varnished, 

each 5s. 

LIST OF THE MAPS. 



Ho. of 



The World, as peopled by the 

descendants of Noah 
Geography of the PrimitdveOreeks 
Oeoinphy of the Hebrews, illne* 
tFSilTe of the Mosaic Writings 
. W«rid at the time of Herodotiis 
'Oeographleal System of Ptolemy 
Geognphical System of Era- 

tMthenes. 
Oeographical System of Strabo. 
, Syria, Assyria, Babylonia, &o. 

{▲ndent Bgypt aecording to 
D'Anville 
vAjMient Palestine. 
4— Travels of the early Patriarchs, 
Canaan, and Plan of Jerusalem 

(Empire. of Sesostris, aooordlDg to 
Herodotosand DiodorasSkmlus 
Sknpireof Niausand Seniramis, 
aooozdinig to Oteslaa 
6— Map of ttieTro|aB War, with Plans 
7-*The World, as known to the 
Ancients, according to D'AnvlIIe 
I Empire of Persia at the time of 
I Gyrus and Darius 
• %\ Empire of the Modes 

lAnosnt Greece, Ulustntiag the 
\ MipeditionofJ[enuB 
•-^Anoient Greeee, aecording to 

lyAnvillo 
10— The Travels of Anacharsis, in. 

(The Kingdom of Maoedon, at the 
time of Philip, son of Amyntas 
The Purtition of the Conquests of 
Alswnder the Great 
19— Expedition of Alexander the Great 

and the Vovage of Nearohus 
18— Empire of the Paarthians 
14— Ancient Sidly, with Syracuse, 

as besieged by the Athenians 
Ifi— Asi»MinQr,aocordingto lyAnvillo 
14 



No. of 
Sheet. 
16-«iEspediti<m ol Qyrus the Tonnger, 

and Betreat of the 10,000 
17— Ancient Italy, according to 

IKADyille, wfth Plan of Bome 
18— The Expedition of Hannibal orer 

the Alps, with Plans 
10— Empire of Bome— Western Fkrt 
20— Empire of Bome— Eastern Part 
21— Ancient Gaul, according to 

D»Anvllle 
22— Ancient Spain, according to Ditto 
28— Ancient Germany, according to 

Ditto 

Rome Provinces of Pannonia, 
_ Blyricum, Dacia, and MoBsia 
**' The Boman Provinces of Vin- 

V pelicja, Bhntia, and Noricum 
26— Countries visited by the Apostles, 

showing the Boutes of Sk Paul 
26— Countries of Western Europe, 

according to D'Anville 
27— Europe before the Invasion of the 

Huns, AJK, 870 
28— Europe after the Invasion of the 

Barbarians in the Sixth Century 
29— Turkey in Europe, Northern Part, 

containing Dlyricum, Dacia, &c. 
30— Turkey in Europe, Southern 

Part, containing Gmcia, Mace- 
donia, Thrada, jux 
81— Ancient Sarmatia, &c. 
82— England under the Saxons 
88— Map to illustrate the Crusades 
84— Eslem, or the Countries suVdued 

by Mahomet 
36— Empire of Gharlonagne 
' Europe in the Ninth Century 
Europe in the Eleventh Century 
88 A Europe at the time of Charles v. 
Europe in 1789, at the commence* 
ment of tlie French Bevolution 
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Philipi School Maps of Ancient Geography, 

A Series of Eighteen Maps, constructed by W. Hughes, F.R.G.S., 
and engraved in the first style of the art. On Sheets, fuU 
colored, 4d..each. 

LIST 0? TBI MAPS. 



1 The World, as known to tiie 
Ancients. 

5 The Boman Empire. 
8 Britannia. 

4 GaUia. 

6 Hispania. 

6 Italia (North and Central). 

7 Italia (South). 

8 OriBcia(NorthemPart)withl1ie8sa- 

lia and Epirus. 

9 PeloponneeuB. 



10 XqfiKCk^ Sea and Islands. 

11 Macedonia, Thracia, MoBsia. &c. 

12 Oermania,with'Vindelicia,Kh9Btla, 
Noricum^and part of Pannonia. 

18 Asia Minor. 
14 Syria. 
16 Palestine. 

16 Assyria, Media, Azmenia, fte. 

17 .S^iyptus. 

18 Mauretania, Nnmidia, and Afrloa 



Philips' Series of Maps of the Counties of 

England and Wales ^ 

Showing the Ph3rsical Features, Railways, Roads, Towns, Villages, 
&C. For use in Schools, and adapted to the Requirements of 
the New Code. Crown 4to., printed in colors, id. each. 



BNQU8H OOUNTDiS. 



Bedfordshire. 


Hampshire. 
HeMfordshire. 


Bnkshire. 


Cambridge aod Hnnt* 


Herttoidflhize. 


ingdon. 
Cheuiire. 


Kent. 


Lancashire. 


Cornwall. 


Leicester and Eutland. 


Cumberland and West' 


Lincolnshire. 


moreland. 


Middlesex. 


Derbyshire. 




Devonshire. 


Norfolk. 


Dorset. 


Northamptonshire. 
Northumherland. 


Durham. 


Essex. 


Nottinghamshire. 


Gloucester. 






WELSH COUNTIES 


Angles^. 


Camarron. 


Brecknock. 


Denbigh. 


Caidigan. 


FUnt. 


OanuHrih«Bk 


Glamoigaa. 



Oxford and Bucka. 

Shropshire. 

Somerset. 

Staffordshire. 

Suffolk. 

Surrey. 

Sussex. 

Warwickshire. 

Wiltshire. 

Worcestershire. 

Yorkshire, N. and EL 

Ridings. 
Yorkshire, W. Riding, 



Merioneth. 
Montgomery. 
Pembroke. 
Radnor. 



North WalM— General Map. | South Wales— General Mapw 



15 



GEORGE PHILIP AND SON, PUBLISHERS, 



Hughes's Series of Outline Maps^ 

Correspondent in number and size to the Maps contained in the 
'* Training-School Atlas,'' and exhibiting tne Natural Features 
clearly and accurately delineated. Sy WUliam Hughes, 
F.R«G.S. Printed on hand-made Drawing Paper. Size — 21 
inches by 17 inches, 6d. each. 

The Outline Maps exhibit the natural features, clearly and accurately deli- 
neated, hvA tottAout th$ names. They are admiraDly suited for exercising the 
learner by filling in the names, and thus fixing the natural features dearly on 
the mind. 



Hughes's Series of Blank Projections^ 

Uniform in size and number with the Maps contained in the 
''Training-School Atlas," and to the correspondent Series of 
Outline Maps. Printed on hand-made Drawing Paper. Size 
— 21 inches by 17 inches, 6d. each. 



U8T OP HUOHKS'S OUTLDn MAPS AH9 BLiJIV PROJaOnom. 



1 Eastern Hemisphere. 

5 Western Hemisphere. 
8 Europe. 

4 Asia. 

6 Africa. 

6 North America. 

7 South America. 



8 British Islands. 

9 Ei^land and Wales. 

10 Scotland. 

11 Irdand. 

12 Australia and New 

Zealand. 



18 Palestine. 
14 France. 
16 Spain. 

16 Qermany. 

17 Italy. 

18 Greece. 



The Blank Projections are intended for the use of more advanced pupUi, 
who are required to draw the coast line, and the prominent Phjsleal features 
of the country, as w^ as to hisert the names. 

IK 



32, FLEET STREET, LONDON ; AND LIVERPOOL. 

Philips^ Imperial Outline Maps. 

Size — 13 inches by 1 1 inches. Printed on Drawing Paper, id. each. 



Philips' Imperial Blank Projections. 

Size — 13 inches by 11 inches. Printed on fine Drawing Paper, 

id. each. 

I1I8T OF THB IMPUUAL OUTUirBB AND BLANK PUOJIOnOlIS. 



1 Eaatem Hemisphere. 

2 Western Hemisphere. 
8 Europe. 

i British Islands. 
6 BnfiTluid. 

6 Scotland. 

7 Ireland. 

8 France, in Depart- 

ments. 
9'Prussia. 

10 Russia in Europe. 

11 Minor States of Ger- 

many. 



12 Austrian Empire. 

15 Spain and PortugaL 
18*Switierland. 

li Italy. 

16 Turkey in Europe 

and Greece. 

16 Asia. 

17 India. 

18 Australia. 

10 New Zealand. 
20 Africa. 



21 North America. 

22 United States. 

28 Canada, and the ad- 
Joining Provinces 
of British North 
America. 

24 West Indies ACentnl 
America. 

26 South America. 

26 Palestine. 



Philips' Series of Outline Maps for Beginners^ 

Being Outlines of the Maps m Philips* "Atlas for Beginners." 
Printed on fine Drawing Paper. Demy quarto, id. each. 



Philips' Series of Blank Projections for 

Beginners^ 

Uniform in size with the *' Outline Maps for Beginners." Printed 
on fine Drawing Paper. Demy quarto, id. each. 

UST OF PBIUFB' OUTLINH MAFS AND BLANK PR0JBCTI0N8 FOR BBOUrNSIUU 



1 World, in Hemispheres. 

2 Europe. 
8 England, 
i Scotland. 
6 Ireland. 

6 France and Switzerland. 

7 Holland and Belgium. 

8 Prussia and Germany. 

Sweden, Norway, and Denmark. 
10 Russia m Europe. 
U Austria. 
12 Italy. 



18 Turkey in Europe, and Greece. 
li Spain and PortugaL 
16 Asia. 

16 India and China. 

17 Palestine. 

18 Australia. 

10 New South Wales and Victoria. 

20 Africa. 

21 North America. 

22 United States. 
28 Canada. 

24 South America. 



Maps, as copies to draw from, can be selected from Philips' " Educational 
I£ap8 for Beginners,'* of which the above are the Outlines and Projections. 
17 
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Philips^ Series of Outline MapSy 

Corresponding with the Maps of Philips' '' Comprehensive School 
Atlas," for the use of Schools and tor Private Tuition. Printed 
on fine Drawing Paper. Size — 13 inches by 1 1 inches, 3d. each. 



Modern Maps. 



Philips^ Series of Blank Projections, 

With the Lines of Latitude and Longitude, corresponding with the 
Maps of Philips' '' Comprehensive School Atlas," and intended 
for the use of Students learning to construct Maps. Printed 
on fine Drawing Paper. Size — 1 3 inches by 1 1 inches, 3d. each. 

LIST or PHnjps' ouTLon maps ahd blank pitojicnovi. 

84 Turk^ in Asia. 
86 BiuBia in Asia. 

26 India. 

27 The Bmpirei of China and Japan. 

28 Australia and New Zealand. 

29 New South Wales, Victoria, Ao. 

80 East Indian Archipelago. 

81 Africa. 
32 Egypt and Arabia Petnea. 

83 North America. 

84 United States. 
86 Canada. 

86 Mexico and Yucatan. 

87 West Indies, and Central America. 

88 South America. 



1 
8 
8 



Eastern Hemisphere. 
Western Hemisphere. 
World, on Mercator's Projection 
(Double Map). 
Europe. 
Britiui Islands. 
England. 
Scotland. 
Ireland. 

France, in Provinces. 
France, in Departments. 
Belgium. 
Holland. 
Prussia. 

Sweden and Norway. 
16 Denmark, with loelaDd, &o. 

16 Russia in Europe. 

17 Minor States of Germany. 

18 Austrian Empire. 

19 Switzerland. 

20 Spain and PortugaL 
81 Italy. 

88 Turkey in Europe and Greece. 
88 



4 

6 

6 

7 

8 

9 

10 

11 

18 

18 

14 



Ancient Maps, 

89 Palestine. 

40 World, as known to the Andents. 

41 The Boman Empire — Western 

Half. 

42 The Boman Empire — Eastern 

Half. 
48 Greece, with Islands of the 
<TCg»an. 



Philips' Initiatory Outline Maps, 

Corresponding with the Map in the ''Elementary Atlas," and 
which may be used as copies to draw from. Printed on Drawing 
Paper. Size — 8 inches by 6 inches. 4^ each, or 4s. per loo. 



1 The World. 
8 Europe. 

8 England. 

4 Scotland. 

5 Ireland. 

9 Central Europe. 

18 
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7 Asia. 

8 India. 

9 Africa. 

10 North America. 

11 Canada. 



lil United States. 
18 South America. 
14 Australia. 
16 New Zealand. 
16 Palestine. 
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Philips' Series of Outline Maps of the 
Counties of England and Wales. 

To correspond with the Filled-up Maps. Printed on fine cream 
wove paper. Demy quarto, id. each. 







ENGLISH COUKTIES. 




Bedfordshiro. 




Hampshire. 
Herefordshire. 


Oxford and Bucka. 


Berkshire. 




Shropshire. 


Cambridge and 


Hunt- 


Hertfordshire. 


Somerset. 


ingdoiu 
Gheihire. 




Kent. 


Staffordshire. 




Lancashire. 


Suffolk. 


Cornwall. 




Leicester and Rutland. 


Surrqr. 


Cumberland and Weft- 


Lincolnshire. 


Sussex. 


moreland. 




Middlesex. 


Warwickshire. 


DerbyBhiie. 




Monmouthshire. 


Worcestershire. 


Devonshire. 




Norfolk. 


WUtshire. 


Ddtset. 




Korthamntonshire. 
Northumberland. 


Toxkshire, N. and B. 


Durham. 




Ridings. 
Torksh&e, W. Riding. 


Eitez. 




Nottinghamshire. 


Glouoester. 




WELSH COUNTIES. 




Anglesey. 




Carnarvon. 


Merioneth. 


Brecknock. 




Denbigh. 


Montgomery. 


Cardigan. 




Flint. 


Pembroke. 


Carmarthen. 




Olamoxpm. 


Radnor. 


Korth Walefr-G< 


meral Map. South Wales— General Map. 
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Philips' Diagrams and Synoptical Tables of the 
Metric System of Weights and Measures^ 

With their English equivalents. Compiled and arranged for use in 
Schools, by W, Rickard, LL. D. Size — ^44 inches by 53 inches. 
On sheet, 5s. ; mounted on rollers and varnished, ys. od. 



A Hand-Book of the Metric Systenti 

Comnanion to the above. By W. Rickard, LL.D. Foolscap 
Bvo., 6d. 
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Philips' Diagram of Geographical Terms^ 

Pictorlally illustrating in a bold and simple manner the various 
tenns used in teaching Geography; useful alike for Schools 
and Private Families. Size — ^36 inches by 27 inches. On 
sheet, 3s. 6d. ; mounted on rollers and varnished, 5s. 



Philips' Music Sheets^ 

Ytst use in connection with Taylor's '' Manual of Vocal Music," 
and for general purposes of Musical Instruction. Printed in 
two colors. Size — 33 inches by 44 inches. Separate sheets, 
2s. 6d. each; the set of 15 sheets complete, 30s. 



LIST OF THK SERIES. 



L Notes on thf Treble 

Stave. 
IL The Diatonic Scale. 

III. Relative Duration of 

Notes. 

IV. Time. 

V. VL Formation of Major 
Scales, with Sharps. 



VIL VIIL Formation of 
Major Scales with 
Flats. 
IX. The Minor Scale. 
X. XI. XIL XIIL Forma- 
tion of Minor Scales. 
XIV. The Chromatic Scale. 
XV. ExTKNDED Chromatic 
Series. 



These Sheets, which are unique of their Idnd, being produced on 
a larger scale than has hitherto been attempted, and piinted in two 
colours for the sake of clearness when used with large classes, 
proceed in order firom the earliest rudimeuts, and afford material for 
the full explanation of any Musical passage. 

They have for their chief object to render the teacher all the 
josistance possible during a Music Lesson in the actual practiee ami 
analytii of tunes, Sec 
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A ClasS'Book of Modern Geography. 

with Examinatioii Questions, by William Hughes, F.R.G.S. 
The Examination Questions are drawn from the result of much 
experience in tuition on the part of the Author, and will be 
found to add considerably to tne value of the work, as a class- 
book for popular school use. Foolscap 8yo., doth, 3s. 6d. 

• •Kphllipif OompreheDflire School AtJai" ii d«igned to aooompAny thia 
rk. 



An Elementary Class- Book of Modern 

Geography. 

By WiUiam Hughes, F. R. G. S. This volume is abridged from the 
larger class-book, and is designed for the use of less advanced 
pupils. Foolscap 8vo., is. od. 

*«* " Phllipi^ AtlM for fieglimen " It daiilgned to aooompuiy tbis work. 



A Class-Book of Physical Geography^ 

With numerous Diagrams and Examination Questions, by William 
Hughes, F.R.G.S. This volume has beoi prepared for popu« 
lar school use, and exhibits, in a clear and methodical manner, 
the principal fiicts respecting the Natural Features, Productions, 
and Phenomena of the Earuu — ^New edition, entirdv re- written 
and extended, with a Map of the World. Foolscap Sva, 
doth, 3s. 6d. 

%* '* Philipfl' School Atlu of Physical Geography " la designed to tccompeny 
Ibis work. • 



An Elementary Class- Book of Physical 

Geography. 

With Diagrams, by William Hughes, F.R.G.S. Intended as a 
Comptaiion Text Book to << Philips' Physical Atlas for Begin- 
^ Foolscap 8vQ., doth, is. 
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A Class-Book of Inorganic Chemistry ^ 

With Tables of Chemical Analysis, and Directions for their use; 
compiled specisdly for Pupils preparing for the Oxford and 
Cambridge Middle-Class ]&caminationcs and the Matricnlation 
Examinations of the Universityof London. By D. Morris, B.A., 
Teacher of Chenustiy in Liyerpool College. Crown Svo., 
doth, 2s. 6d. 

Bible Reading Lessons^ 

For Secular and other Schools. Edited by Thomas A. Bowden, 
B.A.Oxon« Foolscap Svo., doth. In Three Parts, each is. 



Bowdetis Manual of New Zealand 

Geography^ 

With Eleven Maps and Examination Questions. By Thomas A. 
Bowden, B.A., late Government Inspector of Schools, assirted 
by J. Hector, M.D., F.R.S., Geologist to the New Zealand 
Government Two parts in One VoL, Foolscap 8vo., doth, 
3s. 6d. 

Part I. — Containing the General Geography of the Colony, with 
a Sketch of its History and Productions. 

Part 2. — Containing a descriptive account of each Province or 
Prindpal Division. 



Bomdeds Gtagraphical Outhnes of New 

Zealand, 

With Two Maps, and Examination Questions. By Thomas A» 
Bowden, B.A.Oxon. Foolscap 8vo,, doth, is. 



Brewer^s Manual of English Grammar^ 

Induding the Analysis of Sentences, with copious Exercises. 
Foolscap 8va, doth. is. 
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Brewer^ s Elementary English Grammar^ 

Including the Analysis of Simple Sentences. Foolscap 8yo., stiff 
cover, 4d. 



Brewer^ s Outlines of English History ^ 

For the use of Students preparing for Examination. Foolscap 
8vo., doth, 6d. 



Crawley's Historical Geography^ 

For the use of Pupil Teachers, Students in Training Colleges, and 
Pupils preparmg for the Civil Service Examinations. New 
edition, by W. J. C. Crawley. Foolscap 8vo., doth, 2s. 



DAVIES" SCRIPTURE MANUALS, 

Designed for the ue of Pupils preparii^ for the Oxford and 
Cambridge Local Examinations. By J. Davies, University of 
London. 

Uniformly Printed on Foolscap 8va, bound in doth. 



NOTES ON GENESIS - Is. 

NOTES ON EXODUS - Is. 

NOTES ON ST. MAEK Is. 

NOTES ON ST. LUKE Is. 6d. 



NOTES ON JUDGES - Is. 

NOTES ON I. SAMUEL Is. 

NOTES ON IL SAiMUEL U, 6d. 

MOTES ON L KINGS - Is. 6d. 
NOTES ON II. KINGS - 
NOTES ON EZRA - - 
MANUAL OF THE CHURCH 

CATErHISM - - - Is, 



Is. 6d. 

Is. 



NOTES ON THE ACTS OF 

THE APOSTLES - - Is. 6d. 
NOTES ON THE GOSPEL 

OF ST. MATTHEW - 2s. 
NOTES ON JOSHUA - Is. 

Umforfik vaiih ahont. 
DAVIES' MANUAL OF THE BOOK OF COMMON 
PRAYER, containing the Order for Morning and Evening 
Prayer; the Litany; the Ante-Communion Service ; the 
Order of Confirmation, and the Outlines of the History of the 
Book of Common Prayer; with a full explanation of the 
differences between the Old and the New Lectionary. Fools- 
cap 8vo., doth, 2S. 
S8 



GEORGE PHILIP AND SON, PUBLISHERS, 

DAVIES' HISTORICAL MANUALS, 

pttigntdfor the ute of PupUs preparing for the Oxford and Cambridgt 
Local SxaminatioMt by J, Davidt UnivertUy of London. 



MANUAL OF THE HISTORY AND LITERATURE OF 
THE TUDOR PERIOD (1485-1603) to tke accession of 
James VI. of Scotland. 256 pp. Foolscap 8vo., cloth, 2s. 

MANUAL OF THE HISTORY AND LITERATURE OF 
THE STUART PERIOD (to the accession of William 
III. and Mary IL, 1689). Foolscap 8yo., doth, is. 6d. 

MANUAL OF THE HISTORY OF ENGLAND, FROM 
THE ACCESSION OF WILLIAM III. TO THE 
ACCESSION OF GEORGE IIL, and the Outlines of English 
Literature during the same period. Foolscap 8vo., doth, 2s. 

MANUAL OF THE HISTORY OF ENGLAND, FROM 
THE ACCESSION OF GEORGE IIL TO THE BATTLE 
OF WATERLOO (1760-1815), A.D., and the Outlines 0/ 
English Literature during the same period. Foolscap 8vo., 
doSi, 2S. 



Elementary Arithmetic, 

For use in Public, Elementary, and Commercial Schools. By H. 
T. Sortwell, Head Master of the Diocesan College, Oxford. 
Foolscap 8vo., doth, is. 6d. 

Elem^entary Geography of Europe^ 

With Colored Map. New and improved edition. • By William 
Hughes, F,R.U.S. Imperial 32mo., neat cover, 2d. ; bound 
in doth, 3d. 

Elementary Geography of England andWaks, 

With colored Map. New and improved edition. By William 
Hughes, F.R.G.S. Imperial 32mo., neat cover, 2d.; bound 

in doth, 3d. 

-^^^^ » 

Elementary Geography of Scotland and 

Ireland^ 

With^faps. New and improved edition. By W. Hughes, F.R.G.S. 
Imperial 32rao., neat cover, 2d. ; bound in doth, 3d. 
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Gardner and Sharpens Series of Home Lessons. 

Thk Compkehsnsiys Homk Lesson Book, Part L (for Stan- 
dard L, New Code.) — Contains Lessons in Scripture and 
Hymns ; Arithmetic ; Spelling ; and Short Lessons in Prose 
and Verse for transcription, 4d 



Part IL (for Standard IL, New Code.)— Contains 

Lessons in Scripture and Hynms ; Arithmetic and Spelling, 4d. 



— ; Part III. (for Standard III., New Code.)— Con- 
tains Lessons in Scripture and Hynms ; Arithmetic ; Spelling 
and Composition, 4d. 



— ■ Part IV. (for Standard IV,, New Code.)— Contains 

Lessons in Scripture and Hynms ; Arithmetic ; Spelling ; 
Grammar ; Geography and Poetry, yd. 



' Part V. (for Standard V., New Code.)— Contains 
Lessons in Scripture and Hynms ; Arithmetic ; Spelling ; 
Grammar ; Geography ; History ; Etjrmology ; Composition ; 
and Poetry, Qd. 



Part VL (for Standard VI., New Code.)— Contains 

Lessons in Scripture and Hynms ; Arithmetic ; Spelling ; 
Grammar ; Geography ; History ; Etymology ; Composition ; 
and Poetry, 9d. 

KsYs TO Arithmbtical Examples in bach Part, 3d. Each. 

Geography of the British Isles, arranged In Lessons, with 
Colored Map, specially adapted for the v-ork, 4d. 

Geography of Europe, arranged in Lessons, with Colored Map, 
specially adapted for the work, 4d. 

History of England, arranged in Lessons, 4d. ; doth, 6d. 

English Grammar, arranged in Lessons, 4d. ; doth, 6d. 
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Griffiths^ Teacher^ s Hand-Book^ 

For the Preparation of Lessons, for the use of Teachers and 
Students in Training. By R. J. Griffiths, LL.D., Author of a 
Gkdde to Government Certificate KxaTninations, ft& Foolscap 
^o., doth, IS. 

Guide to the Government Certificate 

Examinations^ 

With Questions and Specimen Answers. By R. J. Griffiths, LL.D, 
Foobcap 8vo., doth, is. 



n^^^^mmm^ 



Haughtofis Geography and History of 
England and Wales y 

With descriptive Geography of each County. Foolscap Svo., stiff 
covers, 6d. 



Houghton's Geography and History of 
England and Wales. 

Abridged edition for Junior Pupils. Foolscap 8vo., 3d. 

Haughtofis Sovereigns of England^ 

With Dates, Descent, Place of Birth, Death, &c. Also the Prin- 
dpal Events of English History. Foolscap 8vo., id. 



HaughtofCs Manual of Arithmetical 

Exercises^ 

For Desk and Home Work, arranged so as to prevent copying, and 
adapted to the requirements of the Code of 1872. 

Part I. — Simple Rules. Foolscap 8vo., sewed, 2d. 
Answers to Ditto. 4to, doth, 6d. 

Part 2. — Compound Rules. Foolscap 8vo., sewed, ^d. 
Answers to Ditto. 4to, doth, 6d. 



Jones' Spelling Book for Beginners^ 

With Memory Exerdses. Foolscap 8vo., doth, 6d. 

! 
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Janes' Essentials of Spellings 

With Rules for SpeUin^;, and Exercises thereon. New Edition. 
Foolscap 8vo., doth, is. 



Kiddle's Easy Course of Perspective j 

PrqMuratory to Free-Hand Drawing and Sketching from Nature, 
for the nse of Schools. By J. I. Kiddle, Drawing Master and 
Teacher of Surveying, King William's College, Isle of Man. 
Oblong folio, stiff cover, 2s. 



Lawsofis Outlines of Geography^ 

For Schools and Colleges. By W. Lawson, St. Mark's College, 
Chelsea, author of "Geography of the British Empire.'* 
Foolscap 8va, doth, js. 



Lawsofis Geography of River Systems, 

By W. Lawson, St Mark's College, Chdsea. Foolscap Svo., 
doth, IS. 

Lawson' s Geography of Coast Lines, 

By W. Lawson, St Mark's College, Chdsea. Foolscap Svo., 
doth, IS. 



Lawsofis Young Scholar^ s Geography. 

A simple Book for Young Learners. Foolscap 8vo., stiff cover, 6d.; 
l)ound in doth, gd. 

«% This work la Intended as a Companion to " Fhnipa' Initiatory Atlaa." 



Pipef^s Mental Arithmetic ^ 

For Pupil Teachers and Students in Training Colleges, containing 
Rules and Exerdses founded on Examination Papers. By 
Thomas W. Piper, Normal Master and Lecturer on Mental 
Arithmetic in the National Sode^s Training College, Bat- 
tersea. Foolscap 8vo., doth, is. 6a. 
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Philips^ Series of Geographies of the Counties 

of England^ 

For use in Schools, and adapted to the Requirements of the New 
Code, Uniformly printed in bold and readable type. 

Foolscap 8va, 32 pp., sewed, with Map, 2d. 
Bonnd in cloth, with colored Map, 4d. 
Double Vols, 64 pp., sewed, with Map, 4d. 
Boimd in cloth, with colored Map, 6d. 



liost ov nra raRin. 



BEDFORDSHIRE, with SketohMaps, 

^ R«r. J. P. FAunthorpe, M.A., 

F.R.O.S. 
BERKSHIRE, with Sketch Maps, 

by Rev. J. P. Fannthorpe, M.A., 

F.R.0.8. 
CAMBRIDGE snd HUNTINGDOK, 

with Sketch Maps, by Rev. J. P. 

Faunthorpe, M.A., F.R.Q.S. 
CHBSHUUS, by J. H. SortwciU. 
CORNWALL, with Sketch Maps, 

\sf Rer. J. P. Famithorpe, M.A., 

F.R.O.S. 
CUMBERLAND and WESTMORE- 
LAND, by J. Walton. 
DERBTSHIRE, with Sketch Maps, 

\ff Rer. J. P. Fannthorpe, M.A., 

F.R.G.S. 
DEVONSHIRE, with Sketch Maps, 

by Rev. J. P. Faunthorpe, M.A., 

F.R.G.S. 
DORSET, with Sketoh Maps, by Rer. 

J. P. Faunthorpe, M. A., F.R.G.S. 
DURHAM, by W. Lawson, F.R.Q.S. 
ESSEX, by W. Hughes, F.R.G.S. 
GLOUCESTER, by J. Walton. 
HAMPSHIRE, with Sketch Mara, 

by Rev. J. P. Faunthorpe, M.A., 

F.R.G.S. 

HEREFORDSHIRE, by Rev. D. 

Morris. B.A* 
HERTFORDSHIRB, with Sketch 

Maps, by Rev. J. P. Faunthorpe, 

M.A., F.R.G.S. 
KENT, byW. Hushes, F.R.G.S. 
LANCASHIRE, by W. Hughes, 

F.R. G.8. 
LDGBSTEB and RUTLAND, by J. 

Walton. 
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LINCOLNSHIRE, with Sketdi Maps, 

by Rev. J. P. Faunthorpe, M.A., 

F.R.G.S. 
MIDDLESEX,byW.Hughes,F.R.G.S. 
MONMOUTHSHIRE, by Rev. D. 

Morris, B.A. 
NORFOLK, by Rev. D. Morris, B. A. 
NORTHAMPTONSHIRE, by Rev. D. 

Morris, B.A. 
NORTHUMBERLAND, by J. Walton. 
NOTTINGHAMSHIRE, with Sketch 

Maps, by Rev. J. P. Faunthorpe, 

M.A^ F.R.G.S. 
OXFORD and BUCKS, with Sketch 

Maps, by Rev. J. P. Faunthorpe, 

M.A-. F.R.G.S. 
SHROPSHIRE, by Rev. D. Morris. 
SOMERSET, by W. Hughes, F.R.G.S. 
STAFFORDSHIRE, by Rev.D.Morris. 
SUFFOLK, by Rev. D. Morris, B.A. 
SURREY, by W. Hughes, F.R.G.S. 
SUSSEX, with Sketch Mam. by Rev. 

J. P. Faunthorpe, M. A., F.R.G.S. 
WARWICKSHIRE, by Rev. D. 

Morris, B.A. 
WILTSHIRE, with Sketch Maps, 

by Rev. J. P. Faunthorpe, M.A., 

P.R.G.S. 
WORCESTERSHIRE, by Rev. D.' 

Morris, B.A. 
YORKSHIRE. NomrH and East Rm- 

nres, with Sketch MajM, by Rev. J. 

P. Faunthorpe, M.A., P.R.G.S. 
YORKSHIRE, WKsr RDDie, with 

Sketch Maps, by ^jsr, J. P. Faun- 
thorpe, double vol., 4d. and 6d. 
NORTH WALES, by W. Oarratt 

Jones, double vol., 4d. and 6d. 
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Philipi' Pnblie Elementary School Registers, arranged to meet 
the Requirements of the Kew Ckide. 

An erUirdf New 8erie$t on an improved plcm, arranged hy an 

Inspector of SchooU, 



I. T^ Class Register of Attendance and 

Payments^ 

For 200 Names. Foolscap folio, quarter-bonndt stifTcoiFer, Qd. 

2. The Admission Register^ 

For 6oo Names, with Index. Foolscap folio, quarter-bound, stiff 
cover, is. 6d. 

3. The Admission Register^ 

For 1,200 Names, with Index. Foolscap folio, strongly half-bound^ 
doth sidesi 3s. 6d. 

4. The Summary Register^ 

Arranged to receive the results of the Class Register for two years. 
Foolscap folio, quarter-bound, stiff cover, is. 6d. 

5. The Summary Register y 

Arranged to receive the results of the Class Register iorfive years. 
Foolscap folio, strongly half-bound, doth sides, 3s. 6d. 

6 . The Evening School Register of A ttendance 

and Payments y 

Arranged to meet the requirements of the New Code, Foolscap 
folio, stiff cover, price 6d. 
S9 
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Standard Register, No. i. 

Record of Admission, compiled in accordance with the require- 
ments of the Revised Code, by one of Her Majesty's Inspectors 
of Schools. Foolscap foUo, half-boand, 3s. od. 

Standard Register ^ No, 2. 

Roll for Daily Use, Name of School, Number of Roll, &c. ; com- 
piled by the same. Foolscap folio, stiff cover, 8d. 

Standard Register^ No. 3. 

Summary for Ten Years, compiled by the same. Foolscap folio, 
half-bound, doth sides, 3s. 6d. 

Newton s Admission Register, No. 2. 

Contains space for 600 Names, and Columns for all the require- 
ments of the Committee of Council on Education. Foolscap 
folio, stiff cover, is. 6d. 

Newton's Admission Register, No. 2. 

For 1,200 Names. Foolscap folio, half-bound, doth sides, 3s. 6d. 

Newton's Yearly Class Register^ 

Ruled for the Year, and requires the Name, Residence, Age, &c., 
to be entered- only once during the whole year. It contains 
space for 50 Names, Columns for recording die results of Four 
Quarterly Examinations, and a page for entering the Course of 
Lessons for each Quarter. Foolscap folio, stiitcoYer, 7d. 

Newton's Quarterly Class Register^ 

Ruled for each Quarter for 50 Names. It contains a Copy of the 
Examination Schedule, with Columns for recording die results 
of four Quarterly Examinations, and a page for entering the 
Course of Lessons for each Quarter. Foolscap folio, stiff 
cover, 8d. 

Newton* s General Register or Summary^ No. i. 

Arranged to receive all the Results of the Class Register for Three 
Years. A printed copy of Form IX. is given for each year. 
Foolscap folio, stiff cover, is. 6d. 
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t 

Newtofis General Register^ No. 2. 

To senre for Six Years. Foolscap folio, strongly half-bound, 
doth sides, 3s. 6d. 

Newton's Evening School Register^ 

Contains space for 60 Scholars. It is ruled for 24 Weeks, and 
contains Columns for entering the Results of Four Monthly 
Examinations. Foolscap folio, stiff cover, 6d. 

Daily Record of Application to Study and 

General Deportment. 

For nse in Ladies' Schools. Foolscap 8vo., neat cover, 6d. 

Daily Record of Application to Study and 

General D^ortment. 

Fot use in Boys' Schools. Foolscap 8vo., neat cover, 6d. 

The Teacher's Class Register. 

Foolscap 8vo., doth, 2d. 

Philips' Sunday School Library Register. 

On a new and improved plan. Folio, strongly half-bound, doth 
sides, I2S. 6d« 

Philips School Treasurers Cash Book. 

Arranged according to the Forms and Directions of the Committee 
of Council on Education. It contains Bsdance Sheets for 
Twenty Years. Oblong folio, strongly half-bound, doth 
sides, 5s. 

Philips' School Log Book. 

Ruled, Indexed, and Paged, with Directions for making Entries. 
Post 4to., strongly half-bound, doth sides, 6s., or with Lock. 
7s.6d. --» » » 

Philips' School Portfolio ^ 

Wot holding Official Correspondence. With Lock, 4s. 



GEORGE PHILIP Sc SON, PUBLISHERS, 

Taylor's Manual of Vocal: J^Iusic, 

For use in Public Elementary Schools, and adapted to the require* 
ments of the New Code. Forming a Complete Guide to Singing 
at Sight By John Taylor, author of '* A few words on the 
Anglican Chant," &c. Crown 8vo., bound in doth, is. 6d. 

Or it may he had in Parts — 

Part I.— Thborbtical, principally for Home Work. Cxown 
8yo,, stifi cover, price 6d. 

Part 2. — Practical, for use in SchooL Crown 8vo., stiff cover, 
price 9d. 

This Work, prepared expressly to meet the requirements of the 
New Code by a Cfertificated Teacher of great practical 
experience, is based upon an entirely new plan, and offers 
to Teachers the following among other special advantages i — 

L— An arrangement of the cardinal facts and principles of Music 
essential to the acquirement of the Art of Siu^g^uig at Sight, omwiyed 
for memory work as Home Zeseons, 

II. — A comprehensive test of the pupil's knowledge of the same 
by means of copious Exercises in Writing. 

IIL — Nearly 200 carefully graduated Musical Exercises, consist- 
ing with hardly an exception of actual Mutical Compoeitioni, {Pieces, 
Tunes, dbc,,) — the Sol-Fa Syllables, Time Marks, and other note- 
worthy points being indicated in every instance where needed. 
Provision is thus affinxied for satisfying ike requiremenU of the 
Minute of May, 1872, without the necessity of obtaining addUional 
Music 

IV, — Exclusive employment is made of the ordinary Musical 
Notation. 

v.— The Work may be used with good effect by Teachers 
poisessing but a slight knowledge of Music. 

Tablet Lessons, 

For use in the School-room or Nursery. The Set, comprising 19' 
royal broadside sheets, in cover, with millboard c>ack and 
wooaen ledge to hang up, 3s. 6d. ; the separate sheets, each 2d 

" What shall I Teach Next?" 

A Series of Subjects for Lessons in Religious Knowledge, Reading, 
Writing, Arithmetic, Grammar, Geography, and Dictation, for 
Four Years, progr^sivdy arranged in Daily Portions. By 
W. C. Sparrow. Crown 8vo., doth, is. 6d. 
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PHILIPS' DRAWING COPY BOOKS, 

Designed and Orawn by a Practloal Teacher. 

SIMPLE STUDIES IN STRAIGHT LINE AND PERSPEC- 
TIVE, in Seven Books. Oblong 4to. , printed on Toned Draw- 
ing Paper, each 3d. The Set, bound in cloth elegant, 2s. 6d. 

UST OF THB BS&IIC. 

5. Straight Line Objects in FenpectiTQ 
4. Straight and Curre Line ObjeetB in 

PerspectiTe. 

6. Floral Fonns drawn Oeometrlcally. 
6. Studies of Flowen, in Outline. 



A. Introductory Book. 

1. Straight Line Objects drawn Geo- 
metrically. 

S. Straight and Cmre Line Objects 
drawn Geometrically. 



\* These Drawing Copy Boolcs have been expressly prepared for the use of 
pupils in Public Schools desiring to pass at the OoTemment WTsminationa. 
Nob. 3 and 4 will be found an excillent preparation for Drawing from Models. 

EASY LANDSCAPES. First Series, in Six Books. Oblong 410., 
printed on Toned Drawing Paper, each 3d. The Set, bound 
in cloth elegant, 2s. 6d. 

. EASY LANDSCAPES. Second Series, in Six Books. Obkuig 
4to., printed on Toned Drawing Paper, each 3d. The Set, 
bound in cloth elegant, 2s. 6d. 



For Schools and Families. The Set comprises 36 Prints, beami- 
fiilly printed in Oil Colors, with Texts in Ornamental Borders. 
Size — 17 inches by 13 inches. In neat cover, 15s. ; the separate 
Prints, each 6d. The Set mounted on 18 millboards and 
Varnished, £^ 5s. 

LIST OF FLATXS 

1, TheWamingVoice (Christ Knock- 
ing at the Door). 

2. The Good Shepherd. 

5. St. John Baptist. 
4. The Lord's Prayer (Infant Samuel). 

6. TheParablesofNature.— TheLilies 

of the Field. 

6. The Great Physician (Healing tiie 

Sick). 

7. Christ with Little Children. 

8. The Ascension. 

9. The Light of the World. 

10. The God of the Widow (The Widow 

ofNain). 

11. The Hour of Need (Hagar aiui 

Islunael). 

IS. The Ministry of AngeLs (Jacob's 
Dream). 

18. A Christmas Carol (The Announce- 
ment to the Shepherds). 

14. The Guardian Angel. 

15. Infant Piety (Samuel and Eli). 

88 



nr TBI 

16. The Presentation in the Temple. 

17. The Agony in ihe Garden. 

18. The Crucifixion. 

19. The Beatitudes. 

20. The Holy Family. 

21. The Triumphal Entrj. 

22. The Questioning with the Doctors. 

23. The Last Supper. 

24. The Man of Sorrows. 
26. The Flight into Egypt. 
26. The Good Samaritan. 

Christ the Liviug Water. 
The Visit of the Wise Men. 
The Infant Saviour. 
The Prophet on the Mount. 
The Chief Shepherd. 
Bearing the Cross. 
S3. The Greatest in the Kingdom of 
Heaven. 

84. Ananias and Sapphira. 

85. Holy Baptism. 

86. Baising Lazarus 



27. 
28. 
29. 
80. 
•31. 
82. 
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H[BAT> XilXTS OOP'TZ' SOOZCS. 



PHILIPS* HOME AND COLONLAL COPY BOOKS, Writtai 
and Arranged by Alexander Stewart In Fifteen Books, 
Foolscap 4to., each 2d. 



wn or THB auiM. 



1 Initiatory Enudatn. 

1 Letters and Gombinatione. 

I Short Worda. 

4 Capitals. 

5 TbxtHand. 

Text and Bound. 

7 Bound Hand. 

8 Introduction to Small Hand. 



9 Bound and Small Hands. 

10 Small Hand. 

11 Text, Bound, and Small Hands. 

12 Introduction to Ladies' Hand. 
18 Ladies' Hand. 

14 Oommercial Sentences. 
16 figures. 



This Series is produced by an entirely New Process, the lines being printed 
direct from Coppib Platbb bt PATurraD MAOBonuT, thus securing an accuraov 
and flnlBh much superior to that obtainable by any process hitherto employed. 

In the proper Gradation and Arrangement of the Lines, as well as in the Style 
ef Writing and Engraying, much thought and care haTC been bestowed, and it 
Is believed they will recommend themaelTse to all Practical Teachers as aa 
ImproTement upon any existing series. 



PHILIPS* PROGRESSIVE SERIES OF SCHOOL COPY 
BOOKS, Written and Arranged by Alexander Stevvact 

Foolscap 4to., Printed on Fine Cream Paper, each 2d. 
FiNB Edition, on superfine paper, each 3d. 



USX OP THB siaias. 



1 
8 

8 

4 

? 

y 



Initiatory ExercL««i. 

Alphabet in ProgtCBsiTe Order. 

Short Words. 

Largo Hand. 

Text Hand. 

Largo imd Bound Hands. 

Bound Hand. ' 

Introduction to Small Hand. 
7i Introductory Book.— Large, Bound, 

and Small Hands. 
8 Bound and Small Hands. 
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9 Small Hand. 

U Large, Bound, and Small Hands. 
10^ Large, Text, Bound, and Small 

Hanos. 
11 Ladies' SmaU Hand. 
18 Commercial SmaU Hand. 
18 Figures. 

14 introductory Book for Girls. 
16 Ladies' Angular Hand — First 
Book. 



GEORGE PHILIP AND SON, PUBUSHERS. 



PHILIPS? PROGRESSIVE SERIES OF COPY BOOKS-^^Ontimied. 



Post 4to., Printed on Fine Cream Wove Paper, each 4d. 
Demy 410., extra Superfine Series, each 6(L 
Largs Post 410. Series, each 6d. 

LIST or THI SUUIS. 



9 Small Hand. 

10 Luve, Round, and Small Handa. 

11 LadUes* Small Hand. 

12 Set of Gommeroial Sentenoes. 
18 Text Hand. 

U Lft'Ktt* ^I^t, Bound, and Small 



1 Initiatory Exerdsea. 

2 Alphabet in ProgresniTe Order. 
8 Short Worda. 
4 Large Hand. 
6 Large and Bound Hands. 

6 Bound Hand. 

7 Introduction to Small Hand. 

8 Bound and Small Hands. 

PHILIPS* VICTORIA COPY BOOKS. With Engraved Head- 
lines. Written and Arranged by Alexander Stewart An 
entirely New Series, in Twelve Books, oblong 4tb«, printed on 
superfine extra thick cream wove paper, each 3d. 

LIST or THB Bsans. 



1 Initiatory Exerdsea. 

2 Alphabet in ProgreaslTe Order. 
8 Short Words. 

4 Text Hand. 

6 Text and Round Hands. 

6 Bound Hand. 



7 Introduction to Small Hand. 

8 Bound and Small Hands. 

9 Small Hand. 

10 Text, Boimd and Small Hands. 

11 Introduction to Ladies' Hand. 

12 Ladies' SmaU Hand. 



« These Copy Books are well adapted for use in Middle Class Schools and 
Ladies' Seminuies, and will be found to combine excellence of quality with 
moderation in price. 

PHILIPS' SERIES OF HISTORICAL COPY BOOKS. In 
Twelve Books, Demy 4to., Extra Thick Paper, each 6d. 



UST or THS SSRIKS. 



William the Conqueror, to Henry 

the First. 
Stephen, to Bichard the First. 
John, to Edward the First. 
Edward the Second, to Bichaid the 

Second. 
Hmry the Fourth, to Henry the 

Sixth. 



7 Henry the Seventh, to Edward the 

SixtL 

8 Mary, to James the First. 

9 Charles the First, to Charles the 

Second. 

10 James the Second, to Anne. 

11 Georgre the First, to George the 

Third. 

12 George the Fourth, to Yietoria. 



6 Edward the Fourth, to Bichard the 
Third. 

The lines selected narrate some of the most remarkable events of English 
History, Chronologically arranged, commencing with the reign of William the 
Conqueror, and concluding with that of Her Majesty Queen Victoria, thus 
fomung a pleasing outline of the History of England, calculated to interest the 
learner, and instil into the mind a taste for history. 

PHILIPS' SERIES OF COPY SLIPS, arranged and written 
by Alexander Stewart, printed on fine cream-wove paper. 4d. 

LIST or THB SBBIXS. 

1 Short Words, 

2 Large Hand. 
8 Bound Hand. 
4 Introduction to SmaU Hand. 
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6 Small Hand. 

6 Ladies' Small Hand. 

7 Text Hand. 
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GEOGRAPHICAL CLASS BOOKS. 
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KIJ/r\l L. '-. '".I'M -r,'* OF S'')TL.\XD 
A «■ . M i I-! \".s I;, wi'ii .Nhip.-;. Ry NV'l iriri'llui^hes, 
I'.R.G. S. I ':;'■ rial ^2\va„ ncra c .ver, 2n.. or in cloth o 3 

OUTRIM-S 0> fiKOf;UArU\, Ff)i< SCHOOLS 
AM) >I.Fh'rK>, ny \Vill\ m Fnwv-n. St. Mark's 
<'"ii'Ve, ^'i.'' a. • Fcr.lsc ]' ^v<;, cL ':i ... ... 3 o 

TflE CKOCRAriiV OV RI\ i k S'i >'l KM.'^, by V/il- 
linin Law^on, ^t Marl<\ ( ''..K^;e, v htlsea. Foolscap 
8^■,, c''.th .. I o 

THY GK(H;r.Al'HY OF fVjA^T IJXES, by Vi.liam 
Eawson, wSt Mark's 'V-^'e^", CluAe.;. F<m.'-. .--p 8vo, 
clolli . . . i o 

THF: young SGHOEAR S (.' ''ORAVIIV, by Wil- 

lij»m Eawson. P' .i^"-* S\\». j-i.'i" c -vci, 6d., cloth o 9 
A MWTAE OF II f^'I > ' I' AL (;Ko(,RAPnV, lor 
;Ih- use ot ('i\il ^^. !-\\\ S-ii u,iif^-, 'J^rnMint^ (>jlle_o;es, 
<S:(. IJy \V. J. C. r.M'v'.yy, U. A. f^oolscap 8vo., 
cioiii ... ... ... .,. ... ot ... 2 o 



George Philip and Son, Pu^jlisL^rs, London and Liverpooi. 
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Geoi^D Philip and Son, PuijUaJiGrs, London anil livorpool. 



EDUCATIONAL MAPS. 



PHILIPS' SFTvIES OF LARGE SCHOOL-ROOM MAPS, 



--l.tiacUby UUlKim tuiyiic^. 


HI M:^P-. 


Ptice 165. eicl, 


ENGLAND ANn WALES 


THE WORLD, IN HEMl- 


SCOTLAND 


SPHERES 


IRELAND 






ASIA ' 


■ IJUJIA 


NORTH AMERICA 


Price 2«. each. 






AVSTKALIA AND N'FAV 


CATUR'S PROJkCTlON 


ZEALAND 


BRITISH ISLANDS 


NEW SOUTH WALES 


NEW ZEALAND. 



PHlLirS' SMALLER SERIES OF SCHOOL-ROOM MAPS, 



WANDERINGS OF THE 

ISRAELITES 
iiiracim by WMiim Hujhft, P.R.G.B., 




